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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHU Ha YpPOBHE OCHOBHOro o0Ilero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeILHOMN MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (eiepaibHON paboyeil mporpaMMbl BOCITUTAHUS
U C Yy4eTOM KOHIECMIIMM TMpenojaBaHusi ydeOHOro ImnpeaMera «XUMHS» B
oOpa3oBaTeabHbIX opraHuzanusix Poccuiickoit @eaepanumu.

[Iporpamma mo xumuu AAET MPENCTABICHUE O IENsAX, OOIIell cTpareruu
OOy4eHHs, BOCHHUTAHUS U PAa3BUTHUs OOYYAIOIIMXCA CPEJACTBAMU YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpesielieHne ero Mo KiaccaM W CTPYKTypUpOBaHHUE TIO
paznenaM M TEMaM MPOrpaMMbl MO XUMHUHU, OMNPEACNSCT KOJIMYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIE0BATEIbHOCTh M3YYEHHS] XHMUU C YYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOTro  MpOIECcCa, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAe/sieT BO3MOXKHOCTH MpeaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTelbHOM
pOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a TaKKe TPEOOBaHUH K
pe3yibTaTaM 00y4YeHUsI XMMUU Ha YPOBHE IIeJIel U3y4eHUs TPEeIMETa 1 OCHOBHBIX
BUJIOB Y4€OHO-ITO3HABATENILHON JI€ATEbHOCTH OOYYalollerocsi Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XWUMHUHU CIY)KUT OCHOBOM [Jii (hOPMHUPOBAHUS MHUPOBO33PEHUS
oOyy4aroierocsi, ero MpeACTaBICHUN O MaTEpUATHLHOM EIMHCTBE MHPA, BAXKHYIO
posib urpatot GOpMHpPYyEMbIE XHUMHEH MPEACTABICHHUS O B3aUMOMPEBPAILECHUIX
PHEPrurd M 00 SBOJIONMU BEUIECTB B MPHUPOJIE, O MYTIX PEIIEHUs TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEM  JIi  camMOpa3BUTUA |
dbopMHpOBaHUA KYJIBTYPbI IMYHOCTH, €€ 0011eil U (PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUpPOBAHME MBIIIJICHUS U TBOPUECKUX CHOCOOHOCTEH
0o0ydJarlomuXxcsi, HABBIKOB HMX CAMOCTOSITEILHOW  y4eOHOW  JeSTeIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM KMU3HU, TaK U B IPO(HECCUOHATBLHOM e TEIbHOCTH;

3HAKOMHUT CO CHEeNU(GUKON HAYyYHOTO MBINLICHUs], 3aKJIaJIbIBA€T OCHOBBI
[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCs;



CHOCOOCTBYET (POPMUPOBAHUIO LEHHOCTHOTO OTHOLIEHUS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIaJ B 3KOJIOIMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOYYEHMHM XHMHH OOECHEYMBAIOTCS CHEHU(PUKON
COJEepKaHUsl  yuyeOHOro  MpeaMeTa, KOTOpBIA  fABISETCS  MeAarornyecku
alaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUU Ha ONpEAEIEHHOM 3Tare eé
pPa3BUTHUA.

Kypc xumumn Ha ypoBHE OCHOBHOI'O O0IIEro oOpa3oBaHUsS OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBbI MEPBOHAYAIbHBIX IMOHATUNA XHWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHATHN
OpPraHUYECKON XUMUU.

CrpyKkTypa coiepxaHusi IporpaMMbl 10 XUMHUU c(HOpMHpOBaHA HA OCHOBE
CUCTEMHOro mojaxoaa K e€ uzydenuto. CoaepikaHue CKJIaAbIBAETCS U3 CHUCTEMbI
MOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMHUYECKOU
peakiuu. OOe OSTH CHUCTEMbl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
IIOCJIEIOBATENBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS! KK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHMH aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBleHUN 00 JIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBoOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOIO
YPOBHS K IpYTOMY, BBIIOJHSS (PYHKIIMHU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOICTB,
CTPOEHUS U BO3MOKHOCTEH MMPAKTHYECKOr0 MPUMEHEHMS U NTOJIYYEHUS N3Y4aeMBbIX
BEIECTB.

OcBoeHue mnporpaMMbl 1O XHMHH CHOCOOCTBYET  (DOPMUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLIEN HayYHOM KAPTHHBI MHUPA B JIOTHUKE
€€ CHCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHMS K HAYYHOMY 3HAHUIO U METOJIaM
NIO3HaHUsA B Hayke. V3ydyeHne XMMHUHU NPOUCXOIUT C NPUBJICUYCHUEM 3HAHUM U3
paHee HM3Y4YEHHBIX Y4eOHbIX MNpeaMeToB: «OKpyXKaroumid MUpy,

«buomorus. 5-7 knaccb» U «dusnka. 7 Kiace».

[Ipy wu3yyeHHH XUMUU TPOUCXOIUT (OopMHpOBaHME 3HAHUNW OCHOB
XMMHYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEeATEIbHOCTH YEJI0OBEKA U KaK OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpBI. 3a1a4a
y4eOHOT0 MpeaAMeTa COCTOUT B ()OPMUPOBAHUM CHCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEHUIINX (PAKTOB, HOHITHI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUM, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapakTepa, S3bIka HayKd, B



OpUOOIIEHUM K HAy4YHbIM METOJIaM T[O3HaHUS MpU M3YYEHUH BEUIECTB H
XUMUYECKUX PEAKIUi, B (OPMUPOBAHUM M PAa3BUTHUHU MTO3HABATCIIBHBIX YMCHHHA H
UX T[PUMEHEHHH B Y4e€OHO-IIO3HABATEIbHOW UM Y4EOHO-HUCCIEAOBATEIbCKOM
NeSTeTLHOCTH, OCBOCHHMH TpaBWJI 0€30MacHOTO OOpaimieHus ¢ BEIIECTBAMU B
MOBCEHEBHOM JKU3HHU.

[Ipu M3yyeHUn XUMUW Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUSI BaXKHOE
3HaYEHWE MPUOOPENTH TaKHe MEIH, KaK:

— (dopMupoBaHHE WHTEIUIEKTYadbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOy4Jarommxcss K CaMOCTOATENIbHOM ITO3HABAaTEIbHOU JESATEIbHOCTH, HAyYHBIM
METOJaM TMO3HaHUs, (POPMUPYIOINIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XMW,

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIIUMUCS
OTbITA Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), WMCIOINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (¢opmupoBanue oOmEeld (YHKIMOHATBHON M €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSICHATH U OIEHWUBATH SIBJICHUS
OKPYAIOIIEr0 MHpA, UCIHOJIb3Yysl 3HAHUA WU OIMBIT, MOJTYYEHHbIE MPU HU3YUYEHUU
XUMUH, IPUMEHSTH UX MPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOM
NEeSATETHbHOCTH;

— ¢opMmupoBaHHEe y OOyYaOIMXCS TyMaHUCTHYECKUX OTHOIICHHM,
MOHUMAHUSl IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
1[EJI€CO00pa3HOr0 TOBENIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUs CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BHTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCTINTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABJICHHOCTH JATbHEUIIETO
oOy4eHHUSI.

OO61iee uKciio YacoB, OTBEACHHBIX JJIsl U3YUYEHUSI XUMHUH Ha YPOBHE OCHOBHOT'O
oOmrero obpaszoBanusi, coctarisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumuun. Ponb XUMUU B KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemectBa. PU3NUECKHE CBOMCTBA BENMIECTB. ATPEraTHOE€ COCTOSIHHUE
BemlecTB. [loHsiTHe O MeTojax Mo3HaHMS B XUMHUM. UUCThIE BellleCTBA U CMECH.
Croco0nI pa3aeneHus cMeceit.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClI0XkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas Gpopmyia. BageHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOocUTENbHAsE aToMHass Macca. OTHOCUTEIbHAS
MOJIEKyJIsipHas Macca. MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA B COESMHEHUU.

KomnuectBo BemecTBa. Monb. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUMN.

Du3NYeCKne U XMMHUUYECKUE SBICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHYecKue ypaBHeHUs. Kiaccuduxanus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBujiaMu pabOThl B JabOpaTOpuu U
npuéMaMu oOpaileHus ¢ J1abopaTOpHBIM 000PYyJAOBaHUEM, U3YUEHHUE U OMUCAHUE
bu3MYeCKUX CBOWMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOIIOJICHUE
busndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIKE,
KUIICHHE M KOHACHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUHN, HaOII0JeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOUN KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THIAPOKCHIA
menu (II) npu HarpeBanuu, B3auMOJIEUCTBUE xKele3a ¢ pacTBopoM conu meau (ID),
U3Y4YEHHUE CIOCOOOB pas3JeieHUs] CMecel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBITIApWBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MPoBEICHUE OUYHUCTKH MOBAPECHHOM
COJIu, HaAOJIOJICHHWE W  OMNHCAaHHWE  PE3yJbTAaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MacChl, CO3JaHHUE MOJENIC MOJIEKYI
(IIapOCTEPIKHEBBIX ).

Baxueiime npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razon. CoctaB Bo3zayxa. Kuciopoa — 3l1€eMeHT U MPOCTOe
BelecTBo. HaxokneHue kucimopoia B Tpupoje, (U3MYECKHEe M XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. IIpumenenue kucinopoga. CrnocoOsl



MOJIyYeHHUs] KUclopoAa B JabopaTOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoje. O30H — alIOTponHas MOAU(PUKALIMS KUCIOPOA.

TernoBoit 3h(dEeKT XUMHUECKOW peakluh, TEPMOXHMMUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCWICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemenT u pocroe BemecTso. Haxoxaenue Bogopoaa B mpupo.e,
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHUE, CITOCOOBI ToTy4deHus. KucmoTsl
U COJIH.

MosnsipHbiil 00bEM Ta30B. PacuéThl N0 XUMUUECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOJbl. Boma Kak pacTBOpuTelb. PacTBOpEL.
HacepllieHHbIE M HEHACBIIIEHHbIE PacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10715 BElIeCTBAa B pacTBOpPE. XUMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHHS.
Ponb pacTBOpOB B mpUpOJE M B KU3HHU 4eloBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Kimaccudpukanuss Heopranmdeckux coeaumHeHni. Okcuapl. Knaccudukarms
OKCUJOB:  coseoOpa3ytonue (OCHOBHBIE, KHUCIOTHBIE, amM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. dusmyeckue U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonydeHne OKCuaoB.

OcHoBanusa. Knaccudukanuss oOCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHuA. HoMmeHknatypa ocHoBaHuMi. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lommyyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. Ouznyueckue u
XHMHUYECKHEe cBoMcTBa Kucior. Psn aktuBHocTM MetauioB H. H. bekerosa.
[lonydeHne KHACIIOT.

Comu. Homenknarypa coneil. @u3nyeckre U XMMHUYECKHE CBOMCTBA COJIEH.
[Tosyuenue comnei.

['eHeTnyeckas CBSI3b MEXAY KIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEIECIICHUE COAECPKAHUS KUCIOPOJa B BO3JyXe, IIOIyUYECHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpOJAa, HaOIo/IeHne
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOJOM M VYCJIOBHUS BO3HMKHOBEHUS U
IpeKpalieHus TopeHus (1moxapa), 03HaKOMJIIEHHE C 00pa3iaMu OKCUIOB U OMTMCaHUE
WX CBOICTB, TTOJIy4eHHUE, COOMpaHue, paclio3HaBaHUE U N3yYCHHE CBOMCTB BOJOPOAA
(ropenue), B3aummonecTBue Bojopona ¢ okcuaoM wmeau (1)  (Bo3moxkHO
MCIIOJIb30BAaHUE BUEOMATEPUAIIOB), HAOII0JeHUE 00Pa31I0B BEIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IU4YHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MAacCOBOM JIOJEU
pPacTBOPEHHOTO BEIIECTBAa, B3aMMOJCHCTBHE BOABI C METa/llaMH (HATpUEM U
KalbliieM) (BO3MOXKHO UCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),



UCClIeIoOBaHNE O0pa3l0oB HEOPraHWYECKHX BEIIEeCTB PA3JIMYHBIX  KJIACCOB,
HaO0JII0ICHNEe U3MEHEHUSI OKPACKU MHAMKATOPOB B pacTBOpaxX KUCIOT U HIEJIOYEH,
u3yueHue B3auMoencTus okcuaa menu (11) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT
C METaJUlaMH, Peaklui HEUTpaIU3alNH, [TOJyYEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHME OJIHOTO METa/ula JPyrMM M3  pacTBopa COJIM, pEIICHHE
DKCHEPUMEHTAJIBHBIX 3a/lad MO TeMme «BaxkHelmMe Kiacchl HEOPraHWYECKUX
COEJIMHEHUI.

Ilepuoanuyecknii 3akoH U Ilepuoamyeckasi cucreMa XHMHYECKHX
iemeHToB JI. W. MenneneeBa. CTpoeHue aroMoB. XHMH4YECKasi CBS3b.
OxucIANTEeTbHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBbie MOMBITKH KiIacCUPUKALUA XUMHUYECKUX 3JIeMeHTOB. I[loHsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMEJbHBIE METaJLIbl,
raJioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aMPOTEpHbIE OKCUIBI
Y TUAPOKCHUBI.

[Tepnonnueckuit 3akoH. Ileprnonnueckas cucreMa XUMHUYECKUX JIEMEHTOB /.
N. Menneneesa. Kopotkonepuonas u niuuHHonepuoaHas popmel [lepuoanueckoit
cuctemMbl xumuyeckux oiemeHToB JI. M. Menpeneesa. Ilepuonsl U rpynmsl.
DuU3NYECKUNA CMBICI OPAIKOBOTO HOMEPA, HOMEPOB IEPUOA U TPYIIIIBI DJIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX szep. M30Tonbl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoii cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTU H3MEHEHUS PAAMYyCa aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM U Nepuoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CUCTEMBI XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTvs Hayku W npaktuku. J[. 1. MenzaeneeB — yd€Hbll U
rpaKJaHuH.

Xumuueckass cBa3b. KoBasieHTHass (HoJjsipHass M HEMNOJSIpHAsi) CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMHUYECKHX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHuss.  OKHUCIHMTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUU.
[Iporniecchl OKMCIEHUS U BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydeHrne oOpa3IOB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aMMOJCHCTBHE
TUAPOKCUJA LHMHKA C pPACTBOpPaMM KHUCJIOT M IIEJIOYEH, NPOBEACHHUE OIIBITOB,
WUIIOCTPUPYIOLIUX —~ IPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIH
(ropeHue, peakiuy pa3oKeHUsl, COSTUHEHU ).

Mescnpeomemmnoie ceasu



Peanmzannst MeXNpeAMETHBIX CBSI3€M NpH HM3yYEHUM XHMHUU B 8§ Kjacce
OCYUIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX EeCTECTBEHHO-HAYYHBIX
MOHATUM, TAK U TOHATHH, SBJISIOIMIMXCSA CUCTEMHBIMU I OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTUSA: HAY4YHbIH (paKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHalu3, CHHTE3, Kilaccuukanus, TMepuoaUudHOCTh, HaAOII0ICHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

du3uka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUU 3apsAj]l, BEUIECTBO, TENIO, O00BEM,
arperaTHOe¢ COCTOSIHHE BEIIeCTBa, ra3, (U3UYECKUE BEIUYHMHBI, CIHHHIIBI
U3MEPEHHUs, KOCMOC, TUTAHETHI, 3B€3b1, CoMHIIE.

buomnorus: goTocunTes, ApIXaHue, Onochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE MOPOJIbI, TTOJIE3HbBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KITACC

BemecTBo 1 XUMHMYECKAS PeaKIUA

[Tepunonnueckuit 3akoH. Ileprnonnueckas cucreMa XUuMHYECKUX JIEMEHTOB /I,
. MenaeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KAIbIUA U UX COCAUHECHUN
B COOTBETCTBMM C TIIOJIOKEHHWEM DJJEMEHTOB B llepmoandeckoi cucreme w
CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHUYECKOW CBsI3U. THUIBI KPUCTANIMUECKUX
PEETOK, 3aBUCUMOCTh CBOWCTB BEIECTBA OT THMA KPUCTAIUIMYECKOW PEIIETKU U
BHUJIa XMMHUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMUYECKUE
CBOWMCTBA BEWIECTB, OTHOCSUIMXCA K PpAa3IMYHBIM KJIACCaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEUIECTB.

Kiaccudukanust XuMUYeCcKUX peakiuii o pa3IudHbIM IIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIoBOMY 3ddekrty, 1o
W3MEHEHUIO CTENEHEW OKHMCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 00paTUMOCTH, MO
YYacTHIO KaTajlu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
YPaBHEHUS.

[Tonsitue 0 ckOpocTHM XuUMUYecKOM peakuuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX U TeTePOreHHBIX
peakuusx. [lonsatne o karamuse. [IosTue 0 xumuueckoMm paBHoBecun. DakToOpsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U IIOJO0KEHUE XUMHUYECKOIO
paBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBlieHME  yYpaBHEHHI



OKHUCIIMTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUMA C  HCIIOJIB30BAaHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2IEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Kartnounbl, annoHbl. MeXaHu3M AMCCOLMALMKM BEIIECTB C PA3JIMYHBIMU BHUJAMU
XUMU4ecKoi cBsi3u. CteneHp Auccouranuy. CHUIbHBIE U CIA0BIE 3JIEKTPOJIHUTHI.

Peaxiun nonHoro oomMeHa. Y cnoBusi MpOTEKaHUs PeaKliuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAallEHHbIE MOHHBIE YypaBHEHHsA peakuuil. CBoiicTBa KHCIOT,
OCHOBAaHMI U COJIEH B CBETE MPEACTABICHHUIN 00 AIEKTPOJUTHUECKON TUCCOLUALINU.
KauecTBeHHBIE peakiiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX
BEILIECTB — METAJIOB U HEMETaNoB (rpadura W anMmasa), CIO0XKHBIX BEIECTB
(xJIopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU Peakuu OT
BO3JCHCTBUS  pa3iMuYHbIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPOINPOBOJIHOCTH
PacTBOPOB BELIECTB, MPOLECCA JUCCOLMALIMN KUCIIOT, HIEI0YEH U Coel (BO3MOKHO
UCIIOJIb30BAaHUE BUJEO MATEPHUATIOB), IMPOBEIECHUE OINbBITOB, WIUIFOCTPUPYIOLIUX
OPU3HAKK TPOTEKAHHWs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BBIJICJICHHE Ta3a, 00pa30oBaHUE BOJIbI), OMNBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil (FOpEeHHEe, PEeaKkUuu pPa3ioKEHHUs,
COCMHEHMsI), pAaClO3HABAaHME HEOPraHMYECKUX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHbBIX PEaKIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTATbHBIX 33/1a4.

HemeTtanibl 1 X coeJUHEHUSA

OOmiass xapakTepucTHUKa rajoreHoB. (OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUECKUE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpE XJI0pa (B3aUMOJEHCTBHE
C MeTajulaMM, HEMETaJlaMH, MenodamMu). XiopoBopopod. ConsHas KUCIIOTa,
XUMHYECKUE CBOMCTBA, IIOJy4YeHUE, IpUMEHeHue. JlelictBue xiopa |
XJIOPOBOJOPO/AA HA OpraHU3M 4YeJIoBeKa. BakHeWne XJIOpUIbl U UX HAXO0XKJICHUE
B MIPUPOJIE.

Obmas xapakTtepuctuka 31eMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHune u (u3NyYEeCKUe CBONCTBA
IPOCTBIX BEILIECTB — KMCIOPOAA U CEPbl. AJUIOTPONHbIE MOAU(PUKALUU KUCIOPOAA
U cepbl. XuMU4yeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHe, (GU3HYECKUE U
XUMUYecKrue cBOMCTBA. OKCHABI CEpbl KAK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas xucnoTta, GU3NIECKUe U XUMUIECKHE CBOMCTBA (00IIHe KaK MPeICTaBUTEIS
KJjlacca KHUCIOT M cnenuduieckue). XUMHUUECKUE pPEaKlMy, Jiexkallue B OCHOBE
IPOMBILUIEHHOTO croco0a IMOJIy4eHHUs CepHOMl kucioThl. IlpuMeHeHue cepHoM
KUCIOThL. COIM CEpHOM KUCIOTHI, KAUECTBEHHAsI pEaKIIMs Ha



cyibdar-uon. HaxoxneHue cepbl U e€ COCAMHEHHN B TIpHUpojae. XUMUYECKOE
3arpsi3HEHUE OKPY’XKAIOIIeH cpeabl COENMHEHHUSIMU Cepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
busnueckue U xumMrueckue cBoiictea. KpyroBopor a3ora B npupojae. AMMHAK, €ro
bu3nUecKkrue 1 XUMUYECKHUE CBOMCTBA, NOJIy4eHHe U puMeHeHue. Coau aMMOHUS,
ux (QU3NYECKUE U XUMUYECKHUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MojyueHue, (Pu3nueckue M XUMHUYECKHE
cBoiicTBa (OOLIME Kak MPEACTaBUTENS Kiacca KUCIOT U CHEIU(PUYECKHE).
Hcrnonb3oBaHnE HUTPATOB U COJIEH aMMOHHMSI B KaU€CTBE MUHEPAIIbHBIX yI00PEHUIA.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COeAMHEHUSMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, aTOTPOINHBIE
moaudukammuu docdopa, uznueckne U xumudeckue cBoictBa. Okcua docdopa
(V) u dochopnas kuciaora, puznueckue U XUMHUYCCKHE CBOMCTBA, IOJyYEHHUE.
Hcnonb3oBanue ¢ocharoB B KauecTBe MUHEPATbHBIX YA0OOPEHUIA.

O6mrast xapakrepuctuka 37eMeHTOB [VA-rpymnmbl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUA. YTIEPO/I, aJNIOTPOIHbIE MOAUDUKALIIH,
pacnpocTpaHeHue B Nnpupoje, GU3nueckue U XMMUYECKUEe CBOMCTBA. AncopOuusi.
Kpyrosopor yriepona B mpupone. Oxcuabl yriepoja, Ux (Qusnueckue W
XUMUYECKAE CBOMCTBA, JECHCTBUE HA JKUBBIE OPraHU3MBbI, IOJIYYEHHE W
npUMEHEHUEe. DKOJIOTHYecCKrue MpoOsieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (IV),
rUrnoTe3a TJI00ATbHOIO MOTEIJICHUS! KJIMMAaTa, MApHUKOBBIA 3(dekT. YroibHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHE U XMMHYECKUE CBOWCTBA, IMOIYYEHUE U
npumeHenue. KadecTBeHHass peakuuss Ha KapOoHaT-MOHBL. Vcmnoab3oBaHME
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CETLCKOM XO3SHCTBE.

[lepBoHavasibHbIE MOHATHSA 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIIUIEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHbple HMCTOYHUKH YIVIEBOJOPOAOB (Yrojib, HPUPOIAHBIM Tra3, HEPTH),
MPOIYKThI WX mepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBIINIIICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUPax, OeNKax, yriaeBojax — U ux
poiii B KM3HM 4elloBeKa. MarepuaibHOe €IMHCTBO OPraHUYeCcKHX U
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢u3snueckue W XUMHUYECKHME CBOWCTBA, IIOJIYYEHUE U
npuMmenenue. CoeuHeHust KpeMHus B pupoae. OOuiue npencraBieHust 00 OKCuae
kpeMuus (IV) u kpemuueBoit kuciaore. CHIMKAThI, UX HUCIIONb30BaHUE B OBITY, B
MPOMBIIIIEHHOCTH. BakHeillne cTpouTeabHble MaTEpHAIbl: KEpaMHUKa,



CTEKJIO, 1IEeMEHT, O0eToH, *kene300eToH. [Ipobiembl 6e30macHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHUE 00pa3I[0OB HEOPTAHMYECKUX BEIECTB, CBOMCTB COJSHON KHUCIIOTHI,
IPOBEJICHUE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-MOHBI U HAOJI0/IEHNE TIPU3HAKOB
WX TIPOTEKAHMs, OIbITHI, OTpaxKarolre (U3NUYECKUE W XUMHUYECKHUE CBOWMCTBA
raJIOTeHOB M WX COEJIMHEHHH (BO3MOXXHO MCHOJb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUOB (TaJOT€HHI0B), 03HAKOMJICHUE C 00pa3aMu
ceppl M €€ COEIUHEHUAMH (BO3MOXHO WCIIOJIb30BAaHUE BUJAECOMATEPHUATIOB),
HaOJI0IeHNe Tporiecca O0yTIMBaHUs caxapa IoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YyYEHUE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOUN KUCIIOTHI,
MIPOBEICHNE KAUYECTBEHHOMN peakluu Ha cyib(dar- MOH U HAOIIOACHUE TPU3HAKa €€
IIPOTEKaHMUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, (ochopa U ux
COEMHEHHH (BO3MOXKHO MCIIOJIb30BAaHHE BUEOMATEPHANIOB), 00pa3liaMu a30THBIX
u (ochopHBIX YyIOOpEHUl, MOydeHHEe, COOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB aMMHMaKa, TPOBEICHNE KAYECTBEHHBIX pEaKIINil Ha MIOH aMMOHUs U Pocdart-
VOH U U3y4YeHHE NMPU3HAKOB X MPOTEKAHMS, B3aUMOICHCTBIE KOHLICHTPUPOBAHHOM
a30THOM KHCIOTBI C MeIpI0 (BO3MOXHO WCIIOJIb30BAaHUE BUIECOMATEPUAITIOB),
U3y4eHHE MOJIee KpUCTAIUIMUYECKUX pelETOK anmasza, rpadura, ¢ysiepeHa,
O3HAKOMJIEHUE C MTPOIIECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIIéM M yCTPOMCTBOM MPOTHBOrasza, MojydeHue, coOuMpaHue, pacro3HaBaHUE U
U3Y4YEHUE CBOMCTB YIJIEKHCIIOIO ra3a, MpPOBEJECHUE KAaueCTBEHHBIX pEaklUMil Ha
KapOOHAT M CHJIMKAT-UOHBI U U3YUYECHUE MTPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIICHHUE
C NPOAYKLHUEN CWIMKATHOW IPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl M UX COCTUHEHUS».

MeTaJiibl U UX COCIUHEHUS

OO6mast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuogmueckoil cucreme xumuuyeckux osnemento /[I. .
MenpeneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. MeTtamnnyeckas CBA3b U
METaJUIMYeCcKasl  KpUCTaUIMYecKass  pemerka.  ODJIEKTPOXUMHMYECKHMU  psif
HaMpsHDKeHUH MeTaiuioB. Pu3nyeckre U XMMHUYECKHe CBOMCTBa MeTaioB. O0miue
CHOCOObl TONy4eHUs: MeTawioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBel (CTalb, YyTyH, JIOPATIOMUHUMN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[llenounsle mMeTabl: MONOXKEHUE B lleproanueckor cUCTEME XUMUYECKUX
sanementoB . . MenneneeBa, CTpOEHHME UX aTOMOB, HAXOXKIAEHUE B MPHUPOIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanusa). OKcuabl u



TUIPOKCHUIBI HATPHUA U Kanud. [ [puMeHeHne MEeI0YHbIX METAJIOB U UX COCIMHEHUMH.

IIlen1ouyHO3eMeNbHBIE METaJbl MarHuii MW KajJbLUMW: TIOJIOXKEHHUE B
[Tepuognueckon cucreMe xumudeckux aneMmeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJeHHE B npupojie. Du3ndeckre 1 XMMUYECKUE CBOMCTBA MArHUS
U Kanblus. Baxuelinve coeluHeHUsT Kaiblus (OKCUZA, THUAPOKCHI, COJH).
JKécTkocTh BOJIBI M CTIOCOOBI €€ YCTpaHEHUSI.

AJtoMuHUN: TTookeHue B [leproandeckoil cucteMe XUMUYECKUX 2JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxoxJaeHWe B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA amtoMUHUA. AMGOTEpHBIE CBOMCTBA OKCHJA U THAPOKCUIA
aJIFIOMUHUSL.

Keneso: monoxenue B [leprpoanyeckon cuCTeMe XUMUYECKUX 3JIEMEHTOB JI.
N. MenaeneeBa, CTpOCHHME aroMa, HaxokiaeHue B mnpupojge. dusznueckue u
XUMHUYECKHEe CBOMCTBA xkese3a. OKcuibl, THAPOKCHUABI U comu xkene3a (II) u sxenesza
(IIT), ux cocraB, CBOMCTBA U MOJy4YCHUE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMyd METaJNIOB M CIUIaBOB, HMX (U3UYCCKHUMHU
CBOMCTBAMH, H3y4Y€HHWE  pE3yJbTAaTOB  KOPPO3UM  METALUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbIIUSl W HaTpus C BOJOM (BO3MOXKHO HCHOJB30BAHUE BHUICOMATEPUATIOR),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPECHUS KeJe3a B KUCIOPOAE
(BOBMOXHO  MCIIOJIL30BAHME  BHJEOMATEpPHANIOB), IPU3HAKOB  IPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMI Ha MOHBI: MarHus, KaJbIUs, aJIOMUHMS, I[IMHKA, JKeJjie3a
(I1) u xeneza (I1I), menu (11), HaOMOEHME U ONMKCAHKUE MPOLIECCOB OKPAIIMBAHUS
MJIaMEHU MWOHAMU HaTpus, Kaius W Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3aJ1ad M0 Teme «BaxkHeunmue
METAaJJIbl U UX COCIMHECHUS.

Xumus U OKpYy:Kawias cpeaa

BemectBa m marepuanbl B MOBCEIHEBHOW >KM3HHM YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. [lepBas momolns mpu
XUMHYECKUX OKOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arps3HCHHE OKpYKarolield cpenl (mpeneibHas IOMyCcTHMast
KOHIIeHTpatus BemecTs, aaiee — [1/IK). Ponb xuMun B peiieHr 3KOJIOTHYECKUX
npooJIeM.

Xumuueckuii Ikcnepumenm:

H3yueHHe oOpasIoB MaTepuajioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepuabl).

Meoswcnpeomemmnuie ceasu



Peanuzanus MexnpeaMeTHBIX CBA3€H NpU W3YYEHUU XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W MOHSATUH, SBISIOMIUXCS CUCTEMHBIMU JUTSI OTIACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC TOHSATHS: HAyYHBINH (PakT, THUIIOTE3a, 3aKOH,
TEOpUsi, aHalu3, CHUHTE3, KiacCUpUKAIMsI, TMEPUOJUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHE, MAPHUKOBBIN
s PeKT, TeXHOIOTHS, MAaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaarOaKTUBHOCT, MOJIEKYJIa, AIICKTPUUCCKHM 3aps, MIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JUAJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEIO0, O0BEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUNYECKAs
peméTKa, CruiaBbl, (U3MYECKUE BEIMYMHBI, CIUHUIBI M3MEPEHHUS, KOCMHUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEPAIbHBIC
yA0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaAIIbl, TOPHBIE TOPOIbI, TTOJIE3HBIC
HCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI I1O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUs JOCTUralOTCs B X0/A€ OOy4YeHUS XMMHHM B €JUHCTBE Yy4eOHOU u
BOCIIUTATEJILHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH M JYyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, MPHUHSATHIMU B
oOIIeCTBE MpaBUJIaMd M HOPMaMM TOBEJCHHUS U CIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYarOIIUXCS.

JIn4HOCTHBIE  pE3yJbTaTbl  OTPAXKAlOT  TOTOBHOCTH  OOYyYarOIIMUXCS
PYKOBOJICTBOBaTbCS ~ CHUCTEMON TO3UTHBHBIX I[IEHHOCTHBIX OpHUEHTAlMH |
pacuIMpeHue onbITa JACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTr0 BOCIIUTAHMS:

LHEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHHsS 3HAYECHUS XMMHYECKOM HAYKU B KU3HH
COBPEMEHHOIr'0 00IIeCTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEPHOM HMH(oOpmMaluenn o
MEPEJOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTECYECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUSA:

NpEACTaBICHUSI O COLMAIBHBIX HOPMax M TMpaBUJaX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOM, Y4eOHOUCCIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIAX JEATEIHHOCTH,
TOTOBHOCTM K pPa3HOOOpa3HON COBMECTHOM [EATEIbHOCTH MPHU BBHINOJHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBIMOJHEHUM XUMHYECKUX SKCIIEPUMEHTOB,
CO3/IJaHUU YUYEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIU
B MPOIIECCE ITOM y4eOHOM AesATETHPHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBE/ICHUE
U TMOCTYIIKM CBOMX TOBApHILEH C MO3UIMK HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MIO3HAHUS:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEIISCCTBE W XMUMHUYECKOM peaKIluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBIISIIOLIUE
OCHOBY I TIOHUMAHUSI CYIIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOJIHON CPENOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHBIC HA TMOJYYE€HHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE HJisi OOBACHEHUs HAOIIOJAEMBIX MPOIECCOB M SIBICHUM,
MO3HABATENILHON, WH()DOPMAIMOHHOW W YUTATEIBCKON KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITETILHOM paboThl ¢ Yy4YeOHBIMM TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JOCTYNMHBIMU TEXHMUYECKUMHU CpEeACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHIO W TO3HAHHUIO, JI0003HATEIBLHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHHWIO, MPOEKTHOM M HUCCIEN0BATEIbCKOU
NEeATENbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBIEHHOCTH W YPOBHA OOyuY€HUS B
JTaJbHEHIIEM;

4) popMUPOBAHUA KYJIbTYPbI 310POBbS:

OCO3HaHUE ILIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370pOBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOroJsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBuil O€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOMN KU3HU;

S) Tpy10BOr0 BOCIIUTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YyUYEHHIO IPOPECCUIl U TPyAa pa3IMYHOIO PO,
YBaKEHHE K TPYAY U Pe3yabTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUsT  TPEIMETHBIX 3HAaHUM MO  XHMHH, OCO3HAaHHBI  BBIOOD
WHIUBUYAJIbHON TPAaeKTOPUHU MPOAOJIKEHUSI 00pa30BaHUs C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHEMHON Npo(heCCHOHATBHON AEATENBHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHU,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCUOHATILHOM Ccpesie;

6) 3K0I0rMYeCKOro BOCIIUTAHUS:

9KOJIOTUYECKH 1I€JIECO00pa3HOE OTHOIIEHUE K IPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBaHUS, NOHUMAHUE LEHHOCTH 3J0POBOIO U
Oe3omacHoro o0Opas3a >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3NYecKoMy M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHWE IIEHHOCTHU COOJIOJEHUS
npaBui 0€30MAaCHOTO MOBEICHUS MTPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIUIX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJIydaeMble MPU HU3YUYCHUH XUMUU, IS
peneHus 3a1a4, CBA3aHHbBIX C OKPYKalOIEed IPUPOIHON CPENOU, IJIs ITOBBIIEHUS
YPOBHSI ~ OKOJIOTUYECKOW  KyJIbTYpPhI, OCO3HAHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTed MX PEIICHUs MOCPEICTBOM METOJ0B XHUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHKATUBHOW U COIMAIIBHOMN TTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YyJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHKS MUPOBO33PEHUS OOIIEHAYYHBIE MMOHATHSA (3aKOH, TEOPUS, PUHIIUIIL,
runore3a, (axkt, CUCTEMA, TPOLECC, IKCIEPUMEHT U JApPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHMW M3 3TUX IPEeaMETOB (OPMUPOBATH MPEICTABICHUE O LIEIOCTHOM



HAy4YHOM KapTUHE MHUPA, U YHUBEpCaJIbHbIC yUeOHbIE AEUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpble obecnieunBaloT (OpPMHUPOBAHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4EOHOM
NESATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble 1ornueckue aeicTBU:

YMEHUSL MCMOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUM (BBIACISATH MX XapaKTEPHBIC
MPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JAPYTUMHU TOHSATHUSIMHU), HCIOJIb30BATh
TOHATHS 17151 OOBSICHEHUS OT/IETBHBIX ()aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH IS KIacCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHaBJIMBATh TMPUYUHHO-CIEJCTBEHHbBIE CBS3UM MEXIYy OOBEKTaMH HU3Yy4EeHUS,
CTPOUTH JIOTUUECKUE pacCyXKIeHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JieJaTh BBIBOJIBI M 3aKJIFOUEHUS;

YyMEHHE TMPUMEHSATH B IMPOLECCEe IMO3HAHUSI MOHATUS (NIPEIMETHbIE U
METaNpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIEININ, UCIIOJIb3YEMBIE B XUMHH,
npeoOpa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMHUHU MOJICIbHBIE MPEJCTaBICHUS —
XUMHUYECKUN 3HAK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON peakiu — NpH PEIIeHUH y4eOHO-MT03HABATENbHbBIX 33/1a4, ¢ YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh U XapaKTEPHU30BATh CYUIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX 00BEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIUi,
BBISIBJSITh ~ OOIIIME€  3aKOHOMEPHOCTH, TMPUYUHHO-CIEJCTBEHHBIC CBSI3M WU
MPOTUBOPEYUHS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

ba3oBble ucciienoBarebCKHe 1eiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAa4€CTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI JIJIs1 (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpPETEHUE OMbITa M0 TUJIAHUPOBAHUIO, OpPraHU3AlMd U MPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSATEIFHO MPOTHO3UPOBATH €T0 PE3YNbTaT, (OPMYIUPOBATH 0OOOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUSA, COCTABISTh OTUET
O MpoJIeTTaHHOM paborTe.

Pab6ora ¢ undgopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HHTEPIPETHPOBATH HWH(OpMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM IpE/ICTaBICHUS, MMOTYyYaEMYI0 U3 Pa3HbIX MCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOTO COJICpXKaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKU OIECHHUBATh MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl U 3alpPOChl MPHU MOUCKE U 0TOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 ONPEAEIEHHOTO THIA, TPUOOPETEHUE OIbITA B
o0acTh  UCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOIl aKTHBHOT'O MCIOJIb30BAHMS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO (JOpMY MpecTaBiIeHUsI HHGOPMAIIUHU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayd HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku 1 UX KOMOWHAITUSMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B IIpoliecce Y4YEOHOW U
UCCJIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO35IMCTBAa M TPAHCIOPTA HA COCTOSIHUE OKPYKAIOUIEH HPUPOIHOU
Cpebl.

KoMMmyHHMKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

yMEHUSI 33]1aBaTh BOMPOCHI (B X0/i€ Uanora u (W) JMCKYyCCUH) MO CYIIECTBY
oOcykgaeMol TeMmbl, (OPMYJIUPOBATH CBOU MPEIJIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEITI0KEHHOM 3a/1auu;

YMEHHSI  TPEACTABIATH  MOJIYYECHHBIE  PE3YyJbTaThl  IMO3HABATEIbHOMU
NESATENbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JejlaTb MPe3eHTalHUIO
pPE3yIAbTATOB BBINOJHEHHUS] XUMHUYECKOTO SKCIEpPUMEHTa (J1abopaTOpPHOIrO OIbITA,
1abopaTopHOI pabOTHI O UCCIIEA0OBAHUIO CBOMCTB BEMIECTB, y4EOHOTO MPOEKTA);

yMEHHsI y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOIA
MO3HABATEIbHON U UCCIIEA0BATENBCKON NESITENBbHOCTH MTPU PELIEHUH BO3ZHUKAKOIINX
npoOjieM Ha OCHOBE Yyu€ra OOIIMX HWHTEPECOB W COTJIACOBAHUS TMO3UIIMM
(00cyxeHns, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbD), KOOPIUHALIMS COBMECTHBIX
JIENUCTBUMN, ONIPEICIICHNE KPUTEPUEB TI0 OIICHKE Ka4yeCTBA BHITIOJHEHHON paObOTHI U
JIPYTHE).

PerynsiTuBHbIE YHUBepcaJbHbIE y4eOHbIe JelCTBUS:

YMEHUE CaMOCTOSITEIbHO ONpPENeNsATh LETu AEATENbHOCTH, IJIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesTeLHOCTD, BRIOUPATh Hanbonee 3pGeKTUBHBIE CIIOCOOBI PEIICHUsS YICOHBIX H
MO3HABATEIbHBIX 33/1a4, CAMOCTOATEIBHO COCTAaBJIATh WIH KOPPEKTUPOBATH
IIPEJIOKEHHBIM aJITOPUTM JEUCTBUM IIPYM BBINOJHEHUM 3aJaHUM C  y4ETOM
MOJIYYEHHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pe3yjbTaTa 3asBJICHHOW LEJIW, YMEHUE
VCII0JIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33IaHUN.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHbIX pe3yJbTAaTOB IO OCBOEHHUIO 0053aTENIbHOTO
COJIEp>KaHMsl, YCTAHOBJIEHHOIO JaHHOW (enepanbHOM paboyell mIporpaMMon,
BBIJICTISIIOT: OCBOEHHBbIE OOYYalOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBul, crnenuduueckue IS IpeAMeTHOM oOjactu  «XUMHUS», BHUIBI
JNEATEIbHOCTH 1O  TOJYYEHUIO HOBOIO  3HAaHWUS, €ro  HHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K koniry oOydenus B 8 kjacce npeaMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUYAIOITUXCS YMEHUM:
-pacKpbIBaTh CMBICI OCHOBHBIX XHUMHMYECKMX IIOHSATHWA: aToOM, MOJIEKYJa,
XUMUYECKUH JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH (O THOPOTHAS
Y HEOJIHOPOJIHAs ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJIIpHasl Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas OIS XUMHYECKOTO
AJIEMEHTa B COCJAMHEHUU, MOJISPHBIH 00BEM, OKCHJI, KHUCJIOTAa, OCHOBAaHHUE, COJIb,
AIEKTPOOTPULIATEILHOCTh,  CTENEHb  OKHUCJICHUS, XHUMHUYECKas  peakuus,
KJaccuduKaIys peakivii: peakiuu COCAUHEHUs, PEAKIIUU Pa3IOKEHUs, PEAKIIUU
3aMEeNIeHUs, peakluu OOMEHa, PK30- U HHIAOTCPMHUYECKUE PEAKI[UU, TEIUIOBOU
s ekt peakuu, SAPO aToMa, SISKTPOHHBIA CIOH aToma, aTOMHas OpOWTAalb,
paauyc aroma, XMMUYECKasi CBs3b, IOJApHAs W HEMOJSpHAs KOBAJICHTHas CBS3b,
WOHHAs CBSI3b, HWOH, KAaTHOH, AaHWOH, pPacTBOp, MaccoBasi [OJs BEIIECTBA
(mpolieHTHAas! KOHIICHTpAIUs) B pacTBOPE;
-WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U TPUMEHSTh 3TH
MOHATHS TIPU ONIMCAHUM BEIIECTB U UX PEBPAICHUN;
-MCII0JIP30BaTh XUMHYECKYIO CHUMBOJMKY JUIsI COCTaBJICHHUS (DOPMys BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIUM;
-OMpEeETsATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTENIEHb
OKHCJICHHUS 3JIEMEHTOB B OWMHAPHBIX COEAUMHEHUSX, MPUHAMICKHOCTh BEHIECTB K
OMpeeIEHHOMY KJIacCy COeOUHEeHHMH 1o (opMyriaM, BHUA XUMHYECKOW CBSI3U
(KoBaJIeHTHAs ¥ MOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;
-packpbiBath  cMbicn  [lepmommueckoro  3akoma . WM. Menneneesa:
JIEMOHCTPUPOBATH IOHUMAHUE MEPUOANYECKOM 3aBUCUMOCTH CBOMCTB XMMUUYECKUX
AJIEMEHTOB OT WX MojoxeHus B llepuogmueckoil cucreMe, 3aKOHOB COXPaHECHUS
MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HUs, 3aKOHA
ABorazapo;
-OINMCHIBATh M XapaKTepu3oBaTh TaOiuuHyto ¢opmy [lepuomnueckoir cucTembl
XUMHYECKHUX IJIEMEHTOB: pa3jInyaTh MOHATUS «TJIaBHAsS noarpynna (A-rpynma)» u
«moboyHass noarpymnmna (b-rpynma)», manbie U OOJBIINE MEPUOJBI, COOTHOCUTH
o0o3HaueHusi, KOTOphle wuMewTcs B Tabmuie «llepuoanueckas cucrema
XxuMu4eckux ssemeHtoB [[. M. MeHneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTHUKAMU
CTPOCHHS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB W 3apsj sSapa, oOInee YUCiIo
AIICKTPOHOB U pPacIpeeICHUE UX M0 JIEKTPOHHBIM CIIOSIM);



-KJIaccu(UUUpPOBaTh  XUMHUYECKUE  JJIEMEHTHI, HEOpPraHMYeCKHE  BEIECTBa,
XUMUYECKHE peaklMu (110 YUCILY U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O
TeroBoMy 3P (DeKTy);
-XapaKTepPU30BaTh (OMUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, IOATBEP)KJAsi OIMCAaHWE [PUMEpPaMU MOJEKYJSIPHBIX YpPaBHEHMIA
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;
-IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX ITPEBPALICHNN B PA3JIMYHBIX YCIOBHSIX;
-BBIUMCIIITh OTHOCHUTENIBHYIO MOJIEKYJIIDHYIO W MOJISIPHYKO MAacChl BEUIECTB,
MacCOBYIO JOJI0 XUMHYECKOTO 3JIEMEHTa 1O (popmylie COEIMHEHHs, MAaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, NMPOBOAUTH PACYETHI 10 YPABHEHHIO XUMHUYECKOU
peakuuy;
-[IPUMEHATH OCHOBHBIE ONEPALIMH MBICITUTEIBHOM IEATEIIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEHHe, CHUCTEMATH3allMi0, KiIacCU(PUKAIMIO, BBISBICHUE
NPUYHUHHO-CJIEICTBEHHBIX CBSI3€U — JUIs1 U3yYEHHUs CBOMCTB BEIECTB U XUMHUYECKUX
peakuuii, eCTeCTBEHHO-HayYHbIE METO/bl MO3HaHUS — HaOJI0JEHHE, U3MEPEHUE,
MOJIEJIMPOBAHUE, IKCIIEPUMEHT (PEATIbHBIA U MBICICHHBIN);
-CJIeIOBaTh MpPAaBWJIAM TMOJb30BAHMS XHMMHYECKOW MOCYJIOH M J1abOpaTOpHBIM
000pyIOBaHUEM, a TAK)KE MpaBUIaM OOpAIICHUs C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKUMSMU [0 BBIMOJHEHHUIO J1A0OPATOPHBIX XHUMHUYECKHX OIBITOB IO
IOJyYEHUIO U COOMpPaHHIO ra3000pa3HbIX BEIIECTB (BOXOPOAA U KUCIOPOJA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPENEIIEHHOM MacCOBOM J0JIEW PacTBOPEHHOIO
BCILIECTBA, IUIAHUPOBAaTh U IPOBOAUTH XUMHUYECKHE IKCIIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB LIEJIOYEH U KUCIOT C IOMOIIBIO0 HHANKATOPOB (JIAKMYC,
dbenondTranienH, METUIOPAHXK U IpyTHE).

K xoHiy o0yueHus B 9 kjacce npeMETHbIE PE3YJIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCSI YMEHUIN:
-pacKphIBaTh CMBICII OCHOBHBIX XMMUYECKUX OHATUN: XUMUYECKUH IJIEMEHT, ATOM,
MOJIEKYJIa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCT, CTEIIEHb OKUCIICHUSA, XHUMHUYECKas
peaxuus, XUMAYECKas CBA3b, TEIUIOBOM APPEKT peaKkuu, MOJIb, MOJIAPHBIA 00BEM,
pacTBOp, OJJIEKTPOJIUTHI, HEANEKTPOJIUTBI, DJIEKTPOJMTHYECKAS] JTUCCOLMALMS,
peaKkIuu MOHHOTO OOMEHa, KaTalln3aTop, XMMHUECKOe PaBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIIUN, OKUCITUTED,
BOCCTAHOBUTENb, OKHCJIEHHE U BOCCTAaHOBJIEHHE, aJJIOTPOIUs, aM(OTEPHOCTD,
XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAsA, METAJUIMYECKas), KPUCTAIMYECKas
pElIETKa, KOPpO3US METAIIOB, CIUIaBbl, CKOPOCTh XHWMHWYECKOM pPEaKluu,
npenensHo ponycruMas konueHrpanus [/IK semectsa;



-WJLTIOCTPUPOBATh B3AUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSATH 3TU
MOHSTHUS TIPU ONMCAHUU BEILIECTB U UX MPEBPALLECHUN;

-MCTOJb30BATh XUMHUYECKYI0O CHMBOJMKY JJisi COCTaBJICHHUsS] (POPMYI] BEIIECTB U
YPAaBHEHUUM XUMUUYECKUX PEAKLIAM;

-ONPEACNIATh BAJICHTHOCTh W CTENEHb OKHUCIECHHS XHMHUYECKHX 3JIEMEHTOB B
COEIMHEHUSAX Pa3IUYHOr0 COCTaBa, MPUHAJUICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUH 1Mo hopMysiam, BUJI XUMUYECKOU CBsI3U (KOBaJICHTHAs, MOHHAS,
METa/NInYecKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3aps]] MOHA MO0 XUMHYECKOU
dbopmye, XxapakTep cpeabl B BOJIHBIX pacTBOpax HEOPraHMUYECKUX COEIUHEHUH,
THUI KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA;

-packpbiBaTth  cMmbici  Ilepuommueckoro 3akona JI. WM. Mengeneesa u
JIEMOHCTPUPOBATh €r0 TMOHMMAHHE: OIMUCHIBATh U XapaKTepPU30BATh TAOIMUYHYIO
dbopmy Ilepuonnueckoid cUCTEeMbl XUMUYECKUX 3JIEMEHTOB: Pa3indarTh MOHATHUS
«rnaBHas noArpynna (A-rpymnma)» u «mnobounas noarpynna (b-rpynna)», mansie u
OOJbIIME MEPUOJBI, COOTHOCUTH OOO3HAyYEHUs, KOTOPbIE HUMEKTCS B
NEPUOANYECKON TabiuIe, C YUCIOBBIMH XapaKTEPUCTHKAaMH CTPOEHHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsAn sapa, oOllee YHMCIO 3JIEKTPOHOB H
pacrnpeiesieHde UX IO JIEKTPOHHBIM CJIOSM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTHU
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COEJAMHEHUI B Ipe/ienax MajblX EpUOI0B
Y TJIABHBIX MOArPYII C YYETOM CTPOEHUS UX aTOMOB;

-k1accuUIMpPOBaTh  XMMHUYECKHE  DJIEMEHThI, HEOPraHWYECKHUE BEIECTBa,
XUMHUYECKUE peakluu (110 YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TEIIOBOMY 3(deKkTy, Mno U3MEHEHUIO CTENEeHEH OKUCICHHUS XUMHUYECKUX
AJIEMEHTOB);

-XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U crerupuIeckrie XUMUYECKUEe CBOMCTBA
NPOCTBIX M  CJHOXHBIX  BEMIECTB, MOJATBEpPXKJas OMNUCAHUE MpUMEpaMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIUA;
-COCTaBJISATh YPABHEHMS 3JEKTPOJUTUYECKON NHUCCOLMALMU KUCIOT, IIEoYe u
COJIEH, TIOJIHBIE M COKPAILEHHbBIE YPABHEHUS PEAKIIMIA HOHHOTO OOMEHa, ypaBHEHUS
peakuuii, MOATBEPKIAIIINX CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3U MEXKIY
BEILLIECTBAMHU Pa3JIUYHBIX KJIACCOB;

-pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3THX peaKLuid;
-IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS1, BO3MOKHOCTH
IPOTEKaHUsI XMMUYECKUX NPEBPALIEHUI B PA3JIUYHBIX YCIOBUSIX;

-BBIUHCIISITh OTHOCUTEJIBHYIO MOJIEKYJIIDHYIO U MOJISIPHYKO MAacChl BEUIECTB,
MacCOBYIO JOJI0 XUMHYECKOTO 3JIeMEHTa Mo (opmylie COeIUHEHHS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOpPE, MPOBOJUTH PACUETHI MO YPaBHEHUID XMMHYECKOU
peaxkuuu;



-coOMoAaTh MpaBuja IMOJb30BAHUA XMMHYECKOM TMOCYI0M W J1abopaTOpHBIM
000OpyZI0BaHUEM, a TAKXKE IMpaBuia OOpalIeHUsl C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLUSIMUA 1O BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX ONBITOB IO
MOJIYYCHHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTIACKUCIIOTO Ta3a);
-IIPOBOJAMTH PEAKLUMH, MOATBEPKAAIONINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PacllO3HABaTh OMBITHBIM MyTEM XJIOPUA-, OpOMUA-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, THIPOKCUI-UOHBI, KaTHUOHbI aMMOHHS U HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHHMYECKHUX
BELIECTB;

-IIPUMEHSTh OCHOBHBIE OIIEPALlU MBICITUTEIBHON IS TEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHHEe, CUCTEMAaTU3allMI0, BBISIBICHUE IPUYMHHO- CIIEACTBEHHBIX
CBsI3€H — JIJISl M3YUYEHUSI CBOMCTB BEIIECTB U XMMHYECKUX PEAKIUH, €CTECTBEHHO-
Hay4HbIE METOJbl TMO3HaHUS — HAOJIOJEHUEe, HU3MEpEHue, MOJIETUPOBaHUE,
HKCIIEPUMEHT (pEajbHbII U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
Koun4yecTBo yacoB
Ne HaunmeHoBaHMe pa3aesioB U DJIeKTpOHHbIe (L (poBbIe)
KourtpoJbHbie IMpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznen 1. [lepBoHavyajibHbIe XUMHYECKHE OHSATHUS
XuMust — BakHAs 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) bubmuoreka [{IOK

' MPAKTUYECKOU JEATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa n xumuueckue 15 1 bu6mmorexa [IOK

' peakumn https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 20

Pa3nen 2. BaxHelimue npeicTaBuTe/ M HCOPraHMYECKUX BellecTB
21 Bosnyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK

' 00 okcrmax https://m.edsoo.ru/7f41837¢
29 Bonopoa. [TonsTue o kucnorax 2 1 bubnmnoreka [IOK

. U COJISIX https://m.edsoo.ru/741837¢c
3 Bona. PactBopsr. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢
4 OCHOBHBIE KJIaCChI 1 1 1 bubmuoreka [IOK

’ HEOPraHUYECKUX COECAUHEHUIN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasznen 3. Ilepuonnyecknii 3axkoH u [lepuoauveckas cucrema xumudeckux 3jiemeHToB /I. U. MenaesieeBa. CTpoeHue aToMOB.

Xumuueckasi ¢cBsizb. OKHCINTEIHLHO-BOCCTAHOBHTEIbHbBIE pPeakuuu
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[Iepronnueckuii 3aK0H U
[lepuoauueckas cuctema

bu6nuoreka [JOK

3.1 7
XUMHYECKHX AeMeHToB []. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne aToma
XuMHU4YECKas CBA3b.
bubmmoreka [IOK
3.2 OKHCIIUTENBHO- 8
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIBHBIC PEAKITUN
bubnuoreka [JOK
n 15
TOTO TO pasiety https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [OK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOBTIIO 68

[NPOIT'PAMME
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9 KVIACC

Kosau4vecTBO 9acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB 4 TeM (uudposbie)
Ne i/ Konrtpoabusie | IIpakrnueckue
NPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. BemecTBO M XMMHUYeCKHE PeaKIIUM
L1 [ToBTOpenue u yriyoaeHue 3HaHUHA 5 1 bu6mmoreka LIOK
' OCHOBHBIX pa3ziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoteka [{IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAS TUCCOITHAITHS. g | 1 bubnmnoreka [IOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. HemeTaLiIbl M HX COeANHEHHUS
71 OO61as xapakTepuCTUKa XUMHUYECKUX 4 | bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["aorensr https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTUKa XMMUYECKIX
22 3neH1\ieHT0§ VIApr nmel. Cepa u eé 6 bubmmorexa LIOK
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCTUKa XUMUYECKIX
23 3JICT/ICHTO]§) VA I13 nnbl. A30T, pochop u ux 7 1 bubmmorexa [IOK
' PYHHEL ASOT, P https://m.edsoo.ny/7f41a636
COCIIMHEHUS
OO6m1as xapakTepuCTUKa XUMUYECKIX
24 3neMeHT01f IVApr NIbl. YTIaepoa u 8 1 2 brbmmorexa HOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHHUSI
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. MeTaJJIbI M X COeIMHEHUS

. bubmmoteka [IOK
3.1 Obmue cBOHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
N bubmuorexa [JOK
32 Baxneline MeTaJuibl U UX COCIMHEHUS 16 hitos://m.cdsoo.ru/ 7412636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpykawuas cpeia
41 B « oBeKa 3 bu6nmoreka [JOK
' CHICCTBA M MATCPHAIIB B AKHSHH HC] https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P s 3 bubmuorexa [JOK
C3CpBHOE Bp https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(pposbIe
Tema ypoka Koutpoabubie | IIpakTnueckue
n/m Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumuu. Ponb XumMuu B :KU3HU 1 bu6mmoreka [JOK
yejoBeKa. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOaX MO3HAHUS B XUMUHN 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktudeckas padorta Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpUn U MPUEMBI 1 1 bubnmoreka [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 Yucteie BemecTBa 1 cmecH. CriocoObl 1 bubmuoreka [IOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTrueckas padota No 2

5 P i 1 1 bu6mmoreka [JOK
«Pa3nenenue CMeceHu Ha mpuMepe https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»

bu6mmoreka [JOK
6 A 1
TOMBE H MOTCKYJIET https://m.edsoo.ru/ff0d2a6¢

7 XHAMHUYECKHUE DJIEMEHThI. 3HAKU | bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsle U Cll0KHBIE BEIIECTBA 1 buommorexa LIOK

P H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUYECHUE 1 bubmorexa [OK

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB.

bu6mroreka [JOK

10 X ckas (o a. BanmentHOC
HMHHECKas OpMYT HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnuoteka [IOK
OtHOcHTEeNbHAs MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuoreka [IOK
DJIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo Beniecta. MoJib. bubmuoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 PuznyecKkre 1 XUMUYECKUE SIBJICHUS. bubnmoreka [JOK
XuMudeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycioBuUs IPOTEKAHUS bubnuoreka LIOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUS MaCChI BEIIECTB. bubnuoteka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koiimuecTna, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX Bubmmorexa LIOK
o . P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanumst XuMu4ecKux peakuui
18 (coe I/IHqE)EHI/ISIu A3JI0KCHUS ' Bubnmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3£34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIMKJIOTICTUCT O606yHI€HI/IC u bubmmorexa [IOK
N ' . https://m.edsoo.ru/ff0d40c4
CUCTEMaTU3alus 3HaHUI
20 Konrtponsnas padora Nel mo teme bubmuoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Bozngyx — cmech rasos. Cocras bubnmoreka LIOK

BOo3ayxa. Kuciopon — anemMeHT u

https://m.edsoo.ru/ff0d448e
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IpOCTOC BECIICCTBO. O3zon

dusnyeckre 1 XUMHUYECKHUE CBOUCTBA

22 KHCJIOpOJia (peaKuu OKUCICHUS brbmmorexa [HOK
poAia (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcrugax
Crioco06bl moTydyeHus: KUCIopoia B
bubmuoreka [IOK
23 1a00paTOPUX U MPOMBIIUIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TermnoBoit 2P PeKT XuMHUIECKOM
2 peakuuu, MOHATHE O bub6nuoreka IIOK
TEPMOXUMHUYECKOM YPABHEHNH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKHUX PEAKIIHIX
TormumBo (HedTh, yroyb U METaH).
25 3arps3HeHue BO3yXa, CIOCOOBI ero Bubnmorexa LIOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBpAILICHUS
[TpakTrueckas padota Ne 3 mo Teme
26 «Ilony4yenue u cobupanue KucIopoia bubmmorexa LIOK
Y N P PO, https://m.edsoo.ru/ff0d4ae2
M3Y4YE€HUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubmuoreka LIOK
BelecTBO. HaxoxxaeHnue B npupojie https://m.edsoo.ru/ff0d4dd0
73 DuU3nUEeCKUE U XUMUYECKUE CBOMCTBA bu6mmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
2 IT
? OIIITHE © JHEIOTAX 1 COMX https://m.edsoo.r/f0d50d2
30 Crioco6bl moTyueHus BOJA0POIa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 o teme
bu6mmoreka [JOK
31 «ITomydenne u cobupanue Bo10poa,

HU3Yy4CHUEC €TO CBOMCTBY

https://m.edsoo.ru/ff0d4{42
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MossipHblii 00BEM Ta30B. 3aKOH

bu6mmoreka [JOK

32
ABoraapo https:/m.edsoo.ru/ff0d542¢
Brrunciienuss 00b€ma, KOJIUYSCTBA
33 BEIIECTBA ra3a M0 €ro U3BECTHOM bubmorexa [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BbEMY
Brruncnenus 006EMOB ra30B 1O
34 bu6mmoreka [JOK
ypalfHeHHm peakuuu Pia OCHOBE 3aKOHa httns://m.edsoo /05708
00BEMHBIX OTHOIIICHHH ra30B :
35 DOU3NYECKUE U XUMUYECKUE CBOMCTBA bubnuoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonsitre 00 bubnuoteka [IOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa xak pactBopurens. HacblieHHbIE
37 u HﬂeHacm peHHHle) ACTBOPBI MmaCCOBaﬂ bubmmorexa [IOK
= pacTBOPEL- hitps://m.eds00.ru/f0d5b40
JI0JIs BEILIECTBA B pacTBOPE
ITpakTuyeckas padora Ne 5 o Teme
13 «IIpuroToBiieHHE PACTBOPOB C bubnmnoreka [JOK
ONpeACIEHHON MAaCCOBOM J0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA
19 Konrponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiIacCU(pUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue n XMMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHOBaHUS: COCTaB, KIacCU(UKAITHSA, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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HOJ'IyLIeHI/IC 1 XMMHYECKHE CBOMCTBA

bu6mmoreka [JOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, knaccupukarus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne nu XuMUYECKHE CBOWCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKJIaTypa,
46 CHOCO(GBII) ot ‘-I)eHI/DI XI/IMI/IIIZ(I))KI/IG bubmmorexa [OK
. Y ’ https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTrueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI
43 ['eneTnueckas cBs3b MEXY KIACCAMHU bubmmoreka [JOK
HEOPraHNYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [IOK
49 O0600611eHre U cucTeMaTH3aus 3HaHUN
- H https://m.edsoo.ru/00ad9cb2
Konrponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHl HEOPTAaHUYECKHUX bubmmorexa LIOK
o p https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
but6mmoreka [JOK
51 XUMHUYECKHX 1eMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX JJIEMEHTOB
[Tepronuueckuii 3aK0H U
bu6mmoreka [JOK
52 [lepuoanueckas cucreMa XUMUYECKHX
https://m.edsoo.ru/00adasS2¢c
anemenToB JI. 1. MenaeneeBa
bubnuoreka [IOK
53 [Iepuonsl, rpynmnsl, HOArPYIIIIbI nomoreka L

https://m.edsoo.ru/00adasS2¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crtpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHnue 31eKTPOHHBIX 000JI04eK
P P . bubnuoteka [IOK
55 aTOMOB 3JIeMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MeHaeneeBa
XapakTepucTUKa XUMUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJ0KEHUIO B bubmmoreka [JOK
[Tepuonnueckoit cucrteme /. W. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronnueckoro 3akoHa st
57 pa3BUTHS HAayKu U npakTuku. J. W. bubmuoreka LIOK
MenneneeB — y4€HbIM, eaaror u https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
PesepBHeIit ypok. O600mIeHNE U
P P . bu6mmoreka [JOK
58 CUCTeMAaTH3aIHs 3HAHUH /
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepouHasi paboTa
Kontponbnas padora Ne4 o teme
59 «Ctpoenne aroma. XUMUYECKasl CBS3b bubmmorexa [OK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepodHast pabora
60 DNeKTpOOTPULIATEIBHOCTh AaTOMOB bubnmoreka [JOK
XAMHAYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
61 HNonnas xumuyeckas CBs3b
https://m.edsoo.ru/00adac34
& KoBaneHnTHas nosisipHas Xumudeckas bubmuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenosipHas XMMU4YECKast bubnuoreka LIOK
CBSA3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCTICHUS bubnuoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adae28

65 OKUCTUTENIbHO-BOCCTAHOBUTEIILHBIC | bubnmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bu6nmnoreka [JOK
6 1
6 OKUCIUTEIN U BOCCTAHOBUTEIIHN httos://m.edsoo.r/00adb076
PesepsHEblil ypok. O000IIEHNE U
67 CI/ICTEM&TI/ISZ pml 3HaHHfIHl 0 TEME 1 bubmmorexa [JOK
H https://m.edsoo.ru/00ad9cb2
«CtpoeHue aroMa. XUMHUYECKasi CBS3bY
68 PesepBHblii ypok. O60011eHNE U ) bubnuoteka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61¢c6
OBIIEE KOJIMYECTBO YACOBIIO 68

[TPOI'PAMME
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9 KVIACC

KosaunyecTBO 9acoB JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kourpoabuble | IlpakTnueckue
n/n Bcero u3y4eHusi | oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
[lepuoanueckuii 3aKoH.
| [lepuoauueckas cuctema 1 bu6nuoreka [IOK
XUMHYECKUX 351eMeHTOB /[]. 1. https://m.edsoo.ru/00adb59%e
MeunneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU
. bubnuoteka [IOK
2 CBOMCTB XMMHUYECKUX JJIEMEHTOB 1
.. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HOMEeHKIATypa | bubnmoreka [JOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMHYECKOM CBS3U Y TUTTBI | bubmuotexa [IOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbnas padora Nel mo teme
5 «IloBTOpEeHuUE U yriayOieHue 3HaHui 1 1
OCHOBHBIX pa3/IeNIoB Kypca 8 Kiaccay
6 Knaccudukanus XuMudeckux 1 bubnmoreka [JOK
PEAKLUI 1O Pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XUMHUYECKON
bu6nroreka [JOK
7 peakuuu. [IoHATHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEAKIIMSIX
[TonsaTHE 0 XUMHUYECKOM PAaBHOBECHH.
8 daxToprl, BIUAIOLINE HA CKOPOCTH 1 bubmorexa LHOK
PRl _ p https://m.edsoo.ru/00adc28¢
XUMUYECKON PEAKIINH U MOJI0KEHNE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

XUMHUYCCKOT'O paBHOBCCHUA

OKHCINTEIHFHO-BOCCTAHOBUTEIHHEIC

bu6mmoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIIUTHYECKON
bu6mmoreka [JOK
10 nuccormanui. CUILHBIE U clIa0bIe
https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMounrle ypaBHEHUS peaKIIui bubnmorexa [IOK
yP peaKt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHUI B CBETE MpeACTaBICHUI bubmmorexa [JOK
p vﬂ https://m.edsoo.ru/00add5d8
00 2NIEKTPOTUTUYECKON TUCCOLIUAIIH
XHUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 [IpEICTaBIEHUNA 00 bubmmorexa LHOK
e . https://m.edsoo.ru/00add8b2
BJIEKTPOTUTUYECKOMN TUCCOIMAIUN
14 TToustue o ruaponse conen bubmorexa LHOK
s https://m.edsoo.ru/00add9d4
15 O06o0011IeHrEe U CHCTEMaTH3aLHs bubmuoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «PerieHue dKCIIEpUMEHTAIBHBIX bubmorexa LHOK
P https://m.edsoo.ru/00addbfa
3a7a9d»
KonTtponbhas padota Ne2 o teme
bu6mmoreka [JOK
17 «DNEKTPOIUTHYECKAS AUCCOIHALIHS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTepPUCTHKA FaJIONEHOB.
18 XHMqucfHe CBI(ijCTBa Ha IIpUMeEpeE buGnnorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnopooaopoa. ConsiHast KHCIOTA, bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add8b2
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XUMHUYCCKUC CBOﬁCTBa, MMOJIy4YCHHEC,
IIPUMCHCHUC

https://m.edsoo.ru/00ade104

[IpakTuyeckas padora Ne 2 o Teme

. bubnuoteka [IOK
20 «ITonyueHue consTHOM KUCIOTBHI,
.. N https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTB»
Brruncnenus mo ypaBHeHHUSIM
21 XUMHUYECKUX PEaKIUil, €CIIU OJUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
” OO6m1as xapaKTEpPUCTUKA 3JIEMEHTOB bubnuoreka [IOK
VIA-rpynmnsl https://m.edsoo.ru/00ade64a
ANI0TpOTHBIE MOAU(PUKAIINH CEPHI.
” Haxoxnenue cepsl U €€ coenMHEHUI bu6mmoreka [JOK
B IIpUpoJie. XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
(u3nvecKue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 (u3nueckre U XUMHYECKHE CBOWCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMHUYECKUE peaKlluy, JIekKallre B
OCHOBE TMPOMBIIIIEHHOTO crocoba
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOIIEH Cpeabl COCTUHEHUSIMU
cepsl
7 Brrunciienne MacCcoBOM 101U BBIXOA bubnuoteka [IOK
[IPOAYKTa peaKiuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprCTUKA YIIEMEHTOB bubnmoreka [JOK



https://m.edsoo.ru/00ade104
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VA-rpynmnsl. A30T, pacClipoOCTpaHEHUE
B IIpUPOAE, PU3NUYECKUE U
XUMUYECKHUE CBOKCTBA

https://m.edsoo.ru/00adeeab

AmMHaK, ero pu3nuecKue u

bu6mroreka [JOK

29 XUMHUYECKHE CBOMCTBA, ITOIYyYEHUE U
https://m.edsoo.ru/00adf004
PUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «ITonyuenune ammuaka, U3y4eHHUe ero bubmmorexa [OK
~ y - 13y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHas KHCIIOTa, €€ PU3NIeCKue U bu6nmnoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHS B KaUY€CTBE MUHEPATIbHBIX

32 00peHui. XUMHUYECKOe bubmorexa [OK
yAOOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOILel Cpebl
COCTMHCHHUSIMHU a30Ta
Docdhop. Oxcun dochopa (V) u

33 q)oc&l))o pHasI KI/ICJI((I))Ta (1()1)1/21/1516():1(1/16 u bubmorexa [OK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, IMOJTyYCHUE
Hcnonb3oBanue ¢pochatos B

14 KayeCTBE MUHEPAJIbHBIX yI00pPEHUH. bubnuoreka [IOK
3arpsi3HEHUE TPUPOTHOM CPEIbI https://m.edsoo.ru/00adfc20
(dhocharamu
Yrnepon, pacpocTpaHeHne B

35 npu 2 );[ (I;)I/ISI/II‘)ICCKEIG U XUMUYECKHUE bubmmorexa [IOK

P P A https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Oxkcupsl yrieposa, ux Gpu3nueckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKkosornyeckue npoOIeMsl,
CBsI3aHHBIE ¢ okcuaoM yriepoza (IV)

n bubmuoreka [IOK
37 YronpHas KUCI0Ta U €€ COJIU
https://m.edso0o.ru/00ae006¢
[Ipaktrueckas padora Ne 4 o reme

13 "ITosrydyeHne yrieKucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHayanbHBIC TOHATHUS 00
bubmuoreka [IOK
39 OpraHMYECKHUX BEUIECTBaX KaK O
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIJIepoaa
. bubmuoreka [IOK
40 Kpemuuii 1 ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5. Permenue

A1 SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuoreka [IOK
«Baxkneinne HeMeTaIbI U UX https://m.edsoo.ru/00ae0bf2
COCIUHEHUSDY
KontponsHas padora Ne3 o teme

. bubmuoreka [IOK
42 «BaxaeHre HeMeTaIIbl U BX
https://m.edsoo.ru/00ac0e18
COCJIMHCHUSDY
OO01mas xapaKTepuCTUKa XUMHUYECKHIX
9JICMEHTOB — METAJLJIOB.

43 Meramnndeckas CBsI3b U bu6nmoreka [JOK
METaJUIMYeCcKas KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

. bu6mmoreka [JOK

44 DIEKTPOXUMHUECKUH P/

HaIIpSHKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156
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O61u11e cnocoObl MOTyYeHHS
MeTaiutoB. CriaBbl. Berauciienus no

45 aBHEHUSIM XHUMHYECKUX PEaKIuit buGnnorexa [JOK
yp PCAKIIH, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
MIPUMECH
bu6 K
46 [TonsATHE O KOPPO3UN METAIIIIOB nonuorexa [0
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47
[enourpie MeTamb! https://m.edsoo.ru/00ae14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPHS U bubnmnoreka [IOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3eMENBHBIE METAILITBI — bubmuoreka [IOK
KaJIbIIMA 1 Maruui https://m.edsoo.ru/00ael5e8
N bubmuoreka [IOK
50 Baxnaeime coefMHEeHUS KaabIUs
https://m.edsoo.ru/00aec15e8
51 O000111eHrE U cUCTEMATHU3 AL
3HAHWUI
5 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHU https://m.edsoo.ru/00ac1886
[IpakTuueckas padota Ne 6 mo Teme
53 "YKécTkoCcTh BOALI 1 METOJIBI €€ bubmorexa OK
" 8 8 https://m.edsoo.ru/00aelae®
yCTpaHEHUs
bu6mmoreka [JOK
4 Axn 7
> TOMHHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOHCTBA OKCHAA bubnuoreka [IOK
TUIpOKCHaa https://m.edsoo.ru/00aelc64
b K
56 Keeso noanoreka 1O

https://m.edsoo.ru/00ae1d86
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OKCI/II[LI, THAPOKCUIBI U COJIA KCJIC3a

bu6mmoreka [JOK

> (IT) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606I.El€HI/IG Y CUCTeMAaTH3aIs
3HAHHUH
[IpakTuueckas padota Ne 7. Pemienue
59 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoreka [IOK
«Baxxknenmme MeTajljIbl U UX https://m.edsoo.ru/00ae3de8
COCJIMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKITNi, CITH OJNH U3
60 peareHTOB JIaH B M30BITKE WIIH bu6mmoreka [JOK
COZIEPXKUT NpHUMecH. Brruucienns https://m.edsoo.ru/00ael1750
MacCOBOM JTOJIU BBIXOJa MPOAYKTa
peakuuu
61 O60611vleHI/Ie Y CUCTEMAaTH3aIUs
3HaHUN
KontposbHas padota Ne4 o teme
62 «BaxxHenmue MeTauibl U UX
COCIITHEHUS
63 BemectBa 1 maTepuansl B bubmuoreka IIOK
IMOBCEIHEBHON KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE bubmuoreka [IOK
OKpYKaroIle cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumum B penieHun bub6nuoreka LIOK
AKOJIOTHUYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepsHbliil ypok. O60011€H1E U bubnuoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O60011eHNE 1 bubmuoreka [IOK
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CHCTeMaTH3aIlus 3HaHUU

https://m.edsoo.ru/00adb33¢c
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJBHOMN ITPOTPAMMBI

8 KUIACC

Kon
MpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1

ITo Teme: «IlepBoHaYanbHbIE XUMUYECKUE TTOHATUS

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUECKHX MOHATHI: aTOM, MOJIEKYIa,
XUMUYECKHUM IJIEMEHT, TIPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, CMECh
(omgHOpOOHAsT W HEOJHOPONHAs), BAJICHTHOCTb, OTHOCUTENIbHAS
aTOMHasi M MOJICKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIDHAasE Macca, MaccoBas JIOJAS XHMHYECKOro OJJIeMEHTa B
COCTMHCHUH, MOJISIPHBIN 00BEM, XAMUYECKas peakius,
KIaccuukanus ~— peakiui:  peaklMM — COCAWHEHHUS,  pPeaKIuu
pa3NoKEHUs, pEaKIMHh 3aMCEIICHHUsS, peakuuu oOMeHa, 35K30- |
SHIOTEPMHUUYECKHE PEaKIMM, TEIUIOBOM 3(PdeKT peakuuu, pacTBop,

MaccoBas J10J1s1 BelecTBa (IIPOLICHTHAsI KOHIICHTPAIIKsI) B paCTBOPE

1.2

HWITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XWMHYCCKHUX MIOHATHI W

IMPUMCHATD 3TU INOHATUA IIPU OITMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJISl COCTaBIEHHS (popMyn

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MaccChl BC€HOICCTB,
IMNOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOIO  Yy4YCHHUA, 3aKOHa

ABorazpo

1.5

OIPEACTIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJIaccu(UIMPOBaTh XUMHUYECKUE PEAaKUUU (IO YUCIYy U COCTaBY

Yy4acCTBYIOUIMX B peaKIMH BELIECTB, [0 TEIIIOBOMY 3 deKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0 U MOJISIPHYKO MAaccChl

BCIICCTB




1.8

BbIYHUCIATh MACCOBYHO JOJIO XHMHYCCKOI'O 3JIEMCHTA IIO0 (bOpMYJ'IC

COCIMHCHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

HOPUMEHSTh €CTECTBEHHOHAYUHbIE METO/bI TIO3HAHUS — HAOIIOJICHHUE,
U3MEpEeHue,  MOJAETUPOBAHME,  HOKCHEPUMEHT  (pealbHbll U

MBICJICHHBIH )

IIo Teme: «Baxkueiimme npeaACTaBUTCIIN HCOPIraHNYCCKUX BECILICCTBY

2.1

pacCKpbIBaTb CMbBICJI OCHOBHBIX XHMHYCCKUX TTOHSTHIA: OKCHA,

KuUCJj10Ta, OCHOBaHHUEC, COJIb

22

ONpCACIIATh NMPUHAMIC)KHOCTb BCHICCTB K OHpe,I[GJ'IéHHOMy KJ1accy

coeHeHui 1Mo hopmynam

23

KJIaCCI/I(bI/IL[I/IPOBaTB HCOPTraHNYCCKUC BCIICCTBA

24

Xapakrepu3oBaTh  (ONMHUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBa
BEIIIECTB Pa3IMYHbIX KJIACCOB, MOATBEpXKIasi OMMCAHUE IpUMEpaMu

MOJIEKYJIAPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI

2.5

IMPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauC€CTBCHHOI'0 COCTaBa, BO3MOXHOCTU IIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

CJIe40BaThb IpaBUJIaM II0JIb30BaHUs XUMHUYECKOU HOCY,Z[OI\/'I u
nabopaTOpHBIM 00OPY/JIOBaHMEM, a TakXKe MpaBWJIaM OOpaIlIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU TIO BBHITIOJTHEHHUIO
na6opaTopme XUMHUYCCKUX OINBITOB IO IOJYUYCHUIO H CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPHUTOTOBICHHUIO
pacTBOpPOB C ONPEACIEHHOM MacCOBOM JIOJEH pPacTBOPEHHOIO
BEIIECTBA, MIIAHUPOBATH U MPOBOIUTH XUMHUECKHUE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO pAcTBOPOB IIEJIOYEH M KHCIOT C IOMOIIBIO

WHIUKATOPOB (JTakMyc, peHondTanent, METUIOPaHK U JPYTHE)

2.7

MPOBOAUTD PACUETHI IO YPABHEHUIO XUMUYECKOMN peaKkiuu

ITo Teme: «Ilepunommnueckuii 3akoH u Ilepuonuueckas cucrema
xumuyeckux sneMeHtoB /. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBsa3b. OKHUCIHTEILHO-BOCCTAHOBHUTCILHBIE pCaKkumm»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATUN: SIPO aToMa,
JNIEKTPOHHBIA CIIOM aToma, aToMHasi OpOWTanb, paguyc aToma,

XUMHYCCKasa CBA3b, IOJIApHAd WM HCIOJIApHAasA KOBAJICHTHAA CBA3b,




QJICKTPOOTPHUIATCIIbHOCTb, HOHHAA CBA3b, MHOH, KAaTHOH, aHHOH,

CTCIICHb OKUCJICHUA

32

KJIaCCI/I(l)I/IL[I/IPOBaTB XHUMHUYCCKUEC DJICMCHTHI

3.3

OIHMCBIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHMUYECKHUX OJJIEMEHTOB: pa3nyaTh TIOHATHS «TJIaBHAast
noarpynna (Arpymnma)y u «mobounas mnoxarpynmna (brpynma)y,

«MaJible» U «0O0JIBIIHEY MEPUOJbI

3.4

packpeiBath cMmbich Ilepmogmyeckoro 3akona J[.M. MeHnneneena:
JIEMOHCTPUPOBATh TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX DJJIEMCECHTOB OT HX IIOJIOXKCHHSA B Hepnogmqecxoﬁ

CUCTEMC

3.5

COOTHOCHUTh O0O3HAuUEHHUS, KOTOpble UMEIOTCS B Tabmwmie
«Ilepnognyeckas cuctema xumudeckux anemenToB J1.11. Menneneesa»
C UHUCJIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS ATOMOB XHUMHUYECKUX
2JIEMEHTOB (COCTaB MW 3apsAn sapa, OOIIee YHCIIOo

3JIEKTPOHOB U pacIpe/ieJIeHUE UX 10 3JIEKTPOHHBIM CII0SM)

3.6

OIpEaCIATD CTCIICHb OKHUCJICHHUA 9JICMCHTOB B 6I/IHapHBIX

COCINHCHUAX

3.7

OIIPCACIIATL BUL XUMHUYECKOHU CBS3U (KOB&J’ICHTH&H n I/IOHHaH) B

HEOPTaHUYCCKUX COCAMHCHUAX

9 KIIACC

Kon
NpoBepPsEeMoOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

1

ITo Teme: «BemmecTBO U XUMUYECKAS] PEAKIUSDY

1.1

pPacKphIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TOHSTHUN: pacTBOp,
3JIEKTPOJIUTBI, HEAIEKTPOJIMUTHI, 3JIEKTPOIUTAYECKAs JUCCOLUALIMA,
peakIMu MOHHOTO OOMEHA, KaTaJn3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTumbie u HEOOpaTUMBbIE peaxkuuu,
OKHCIINTEILHOBOCCTAHOBHTCILHBIC peakuuu, OKHUCIIUTEIb,
BOCCTAHOBUTEIIb, OKHUCJICHUE H BOCCTAaHOBJICHHE, AJUIOTPONMS,
amdorepHOCTh, XHMMHUYECKas  CBS3b  (KOBaJeHTHAs, HOHHA,

MeTaHJ’II/I‘{eCKaﬂ), KpUCTAJLIMYCCKas peméTKa, CILIaBbl, CKOPOCTb




XHMHYSCKOM peakunun

1.2

HWITIOCTPpUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATUH H

INPUMCHATD 3THU IMOHATHUA IIPU OIIMCAHHWHU BECIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIAATh YPaBHEHUS 3JIEKTPOIUTHUECKON IUCCOLMALUU KHUCIIOT,
HIeJI0Ye W COJIEH, IOJIHBIE M COKpPAUIEHHBIE YPABHEHUS PEaKIMM

WOHHOI0 0OMeHa

1.4

PacCKpbIBaATh CYHIHOCTH OKHUCIIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOr0 OanaHca 3TUX peakiuil

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peakuu

ITIo Temam: «Hemerannel u ux coeguHeHUs» U «MeTamiabl U UX

COCOANHCHU S

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE U CTIeNU(UIECKAE XUMUIECKHE
CBOMCTBA IIPOCTBIX M CJIOXKHBIX BELIECTB, MOATBEP)KIAs ONUCAHUE
IIpUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX

XUMHNYCCKHUX peaKI_II/Iﬁ

22

COCTaBJIATH YpPaBHCHUIA peaKHHﬁ, MOATBCPKAAOIUX CYIICCTBOBAHUC

T€HETUYECKOM CBA3U MCKAY BCIICCTBAMU pa3JIMYHbIX KIIAaCCOB

23

IMPOTrHO3HUPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTHU MMPOTCKAHUA XHUMHNYCCKUX npeBpameHI/Iﬁ B pa3IMYHBIX

YCIIOBUSIX

24

CJIeJ0BaThb IpaBUJIaM I10JIb30BaHUA XUMHYECKOHU HOC}’IIOfI )41
1abopaTOPHBIM 00OPY/JOBAaHMEM, a TAKXKE IMpaBHJIaM OOpAIICHHsS C
BCIICCTBAMHU B COOTBCTCTBUHU C HWHCTPYKOUAMHU 110 BBIIIOJIHCHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB IO IMOJyYCHHIO UM COOMPAHHUIO

ra3000pa3HBIX BEMIECTB (AMMHUAKa U YTJIEKUCIIOTO ra3a)

2.5

MMPOBOAWTL PpCaKUHH, MNOATBCPIKAAIOIINEC KA4eCTBEHHLIA COCTaB
pa3IUYHBIX BEMIECTB: PACHO3HABATh OMBITHBIM MyTEM XJIOPHI-,
Opomua, woawna, KkapOonmar, Qocdar, cuamkar, Ccyibdar,
THIPOKCHUIMOHBI, KaTHOHBI aMMOHUS, MOHBI H3yUYCHHBIX METAJLIOB,

IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB

ITo Teme: «XuMus 1 OKpy>Karomas cpeaa»

3.1

pacKpbIBaThb CMBICA  OCHOBHBIX XuUMuYecKux moHstui: [IJIK

BCUICCTBA, KOPPO3UA MCTAJIIIOB

32

IMPUMCHATHL OCHOBHBLIC OIICpallun MBICIIUTCIIbHON ACATCIBHOCTH —




aHaJIU3 W CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTeMaTH3aINIo,
BBISIBJICHHUE IPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJI1 U3YYEHUSI CBOWCTB
BEIIECTB M XHMHYECKHUX PEAKIMH; €CTeCTBEHHOHAYYHBIC METOJIbI
MO3HaHUS — HAOIOJIEHNEe, W3MEpPEHHEe, MOJICINPOBaHNE,

9KCIIEPUMEHT (peabHbIN U MBICIICHHBIH )




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon

IIpoBepsieMbIil 3JIEMEHT COJIEPKAHUASA

1

HepBOHaLIaJ'II)HBIG XUMHWYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMUK B KM3HHU YEJIOBEKA. XMMHS B CUCTEME HayK.
Tena u BemecTBa. du3znyueckrue CBOICTBA BELIECTB. ATpEraTHOE COCTOSHUE

BCIICCTB

1.2

Ilonstue o METOJaxX IIO3HaHUsA B XUMHH. Ywucteie BC€IICCTBA U CMECH. Crioco0bI

Pa3aciICHUsA cMmecen

1.3

ATOMBI W MOJICKYJIBI. Xumudyeckne dyeMeHThl. CHUMBOIBI  XHUMHUYECKHX

31emMeHTOB. [IpocThie U CIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE

1.4

Xumnueckasi popmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHoOcuTenbHas ~ aTOMHasg — Macca.
OTtHOcHTeNbHAsA MOJIEKYJIIPHAs Macca. MaccoBas 01 XUMUYECKOr0 JIEMEHTa

B COCIMHCHHNHU

1.5

KonnuectBo BemectBa. Monb. MonsipHasg Macca. B3aumMocBsI3p KoJIM4eCTBa,
Macchl M 4Mcia CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuérel mo ¢opmynam

XUMHUYECKHUX COCIUHEHUN

1.6

PusznuecKkue U XUMHUYECKHUE SBICHUA. XUMUYECKasl peakuus U €€ NpPU3HAKU.
3aKOH COXpaHEHMs MacChl BeleCTB. XUMHUeckue ypaBHeHus. Kinaccuduxamms

XUMUYECKHUX PeaKIui (COCTMHEHMS, PA3JIOKEHUS, 3aMEIIICHHsI, 0OMEHA)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYA0H, C MpaBUIaMu
pabotel B maboparopum © TpuéMaMu OOpamieHuWsT C  J1ab0paTOpHBIM
o0opy/sOBaHHEM, H3yYe€HHUE M OMUCaHHe (U3UYECKHX CBOICTB 00pa3loB
HCOPTraHN4YCCKUX BCIUICCTB, Ha6J'IIOIl€HI/IC (1)H31/IIICCKI/IX (HJ'IaBJ'IeHI/Ie BOCKa, TassHHUC
Jbla, pacTUpaHHe caxapa B CTYyNKe, KUNEHHE M KOHICHCAlMs BOJIbI) U
XUMHUYECKUX  (rOpeHHME  CBEuYM, [pPOKAJIMBAaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCJIOTOW) SBIIEHUH, HAOMIOJEHUE U ONHCAHHE
NPU3HAKOB NPOTEKaHMS XHUMHYECKHX peakuuid (pasjoxeHue caxapa,
B3aMMOJICHCTBHE CEPHOI KUCIOTHI C XJIOPUAOM Oapusi, pa3ioxKeHre TuAPOKCUaa
meau(Il) mpu HarpeBaHuM, B3aUMOJEHCTBHUE K€JI€3a C PaCTBOPOM

conu Meau(Il), usyuenune cnocoboB pazzaeneHus: cMeceit (C TOMOIIbIO MarHuTa,




¢bunbTpOBaHWE, BHIMApUBAaHUE, MUCTWLISALUS, XpoMaTorpadus), MpoBEACHHE
OYMCTKY TTOBAPEHHOU COJIHM, HAOIIO/ICHUE W OMTUCAHKE PE3YJIHTATOB MPOBEACHUS
OTbITa, WIITIOCTPUPYIOIIETO 3aKOH COXpPAHEHHUS MAacChl, CO3JIJaHUE MOjeien

MOJIEKY (IIapOCTEPHKHEBBIX )

Baxuelime npeacTaBuTeNM HEOPraHMYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kucmopog — ayeMeHT M mpoctoe
BenlecTBo. HaxoxneHue kuciopona B MpHUpoje, PU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenne kucinopoma. CrocoObl
MOJIy4E€HHUsI KHUCIIOopoJia B J1TabOpaTopuu U MpOMbIIIeHHOCTH. KpyroBopot

KHcI0poAaa B npupojie. O30H — ajuloTporHas MoAU(UKALUS KUCIOpoia

22

TennoBoit 3¢ ekt XuMUIecKol peakliuu, TePMOXUMUYECKHE YPAaBHEHHS, IK30-
U DHIOTEPMUYECKUE peaKIMU. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa,

yCHUIIEHUE TapHUKOBOTO 3(pdeKTa, pa3pyiieHue 030HOBOTO CI0s

2.3

Bonopon — anemeHT 1 mpoctoe BeriecTBo. HaxoxeHue Bogopoaa B Mpupose,
¢u3MuecKre W XMMHUYECKHE CBOMCTBA, NMPUMEHEHHUE, CIIOCOOBI MOTYyUYCHUS.

Kucnore! u conmu

24

MounsipHbiii 00BEM ra3zoB. Pacy€Tsl Mo XMUMUYECKUM YpaBHEHUSAM

25

®dusnyeckue cBoicTBa BOJbl. Boaa kak pactBopuresnb. PactBopsl. HackieHHbIe
Y HEHACBILIEHHbIE pacTBOpbl. PacTBoprMOCTh BeniecTB B BoJe. MaccoBas A0
BEIIIECTBA B pacTBope. XHMHYECKHME CBOMcTBa BOAbl. OcHoBanus. Poib
pPacTBOPOB B MPUPOJE U B JKU3HU 4yesoBeKa. KpyroBopoT Boabl B IPHUPOJE.
3arpsi3HeHUE TPUPOAHBIX BoA. OxpaHa HW OYHCTKA

IMIPUPOJHBIX BOI

2.6

Knaccudukanus Heopranmdyeckux coenuHeHuid. Okxkcuabl. Kiaccuduxanms
OKCHJIOB:  cojieo0Opasyomue (OCHOBHbIE, KHCIOTHbIE, aM(pOTEepHbIE) W
HeconeoOpasyrone. Homenknatypa okcuzoB. dusndeckue M XUMHUYECKHE

CBOMCTBA OKCHIOB. [lomydenne okcnaoB

2.7

OcHoBanus. Knaccudukanust ocHOBaHMHA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMA. HomeHkIaTypa ocHoBaHMid. Du3nyeckue 1 XUMUIECKUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnorer. Knaccudukamus kucinor. Homenkmarypa kucior. dusnyeckue u
XMMHYECKHE CBOMCTBA KUCHIOT. Psan aktuBHoctu mertauioB H.H. bekerosa.

[Tonyuenune kucior

29

Comu. Homenknarypa coned. ®@u3nMyYecKMe W XMMHYECKHE CBOMCTBA COJICH.

ITonyuenue comnei




2.10

I'enetnueckas cBA3b MCKAY KilaCCaMH HCOPIraHUYICCKUX COC,Z[I/IHGHI/Iﬁ

2.11

XVUMUYECKUN  DKCIEPUMEHT: Ka4eCTBCHHOE  OINPEACICHUE  COACpKaHMS
KHUCJIOpOAa B BO3/AyXe, MOJlyueHHe, COOMpaHHe, paclO3HABaHUE U HU3y4YCHHE
CBOWCTB KHCJIOPOAA, HAOIIOAEHUE B3aUMOJICHCTBUS BELIECTB C KHCIOPOJIOM U
YCIJIOBUSI BOBHUKHOBEHUS U MPEKpAIleHUs ropeHus (110)kapa), 03HaKOMIIEHHUE C
o0Opa3llaMu OKCHJOB M OINMCAaHHE HX CBOMCTB, IOJydyeHHE, COOMpaHHeE,
pacro3HaBaHHe W HM3y4YeHHE CBOMCTB BOAOpona (TOpeHHE), B3aUMOACHUCTBHUE
Boziopojaa ¢ okcuaoMm Meau(ll) (BO3aMOKHO MCTONB30BaHUE BHACOMATEPHUATIOR),
HaOmozeHne oOpa3lloB BEHIECTB KOJIMYECTBOM | MOJIb, HCCIEI0BaHHE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C Pa3IMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAcCCOBOM JI0JIEM PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCICTBHE BOJABI C METAJUIaMHU (HATPUEM U KaJlbLIUEM)
(BO3MOXXKHO HCIIOJIb30BAaHME BHJIEOMATEPUANIOB), ONpEIEICHHE pPacTBOPOB
KHCIIOT M IIeJOoYel C MOMOIIbI0 HHAMKATOPOB, HCCIEA0BaHHE 00pa3LoB
HEOPraHMYECKUX BELIECTB pPAa3IMYHBIX KJIAcCOB, HAONIOJCHHE W3MEHEHHS
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJoued, H3yuyeHue
B3aumoeiictBus okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C
MeTaJUIaMH, PEaKINN HEUTPaIu3alyy, OJyYeHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJHOIO0 MeTala JAPYT'MM M3 pacTBOpa COJM, PpELIEHHUE
9KCIIEPUMEHTAJIbHBIX 3a1au 1o Teme «BakHellne kiacchl HEOPraHUYECKHX

COEIUHEHUI

IIepuonnueckuit 3akoH u [leproandeckas cucTeMa XUMHYECKUX JJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUN

3.1

[TepBbie MONBITKY KIacCUPUKAITIN XUMUYECKUX dNIeMeHTOB. [loHsATHE O TpymIax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHBIC W IETOYHO3EMENbHBIC METaJUIbl, TaJlOTCHBI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphIe 00paszyloT amdQOTepHbIC

OKCHUABI U TUAPOKCHUBL
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ITepuonnueckuit 3axoH. [lepuoanueckas cucreMa XUMH4YECKUX 31eMeHTOB J[.1.
MenneneeBa. Koporkonepuoanas v jyimHHOTIEpHoaHast hopmel [leproanyeckoit
cucreMbl xuMmuueckux snemeHtoB .M. Menneneesa. Ilepuoasl u rpymnmsl.
DU3NYECKUN CMBICI TOPSIAKOBOIO HOMEpa, HOMEpPOB

nepuoaa v rpymuribl 3JIEMCHTA

3.3

Crpoenue aromoB. CoctaB aTOMHBIX sanep. M3otomel. DnekTpoHsl. CTpoeHue

ANEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XHMMHUYECKHUX DJIEMEHTOB




ITepronuueckoit cucremsl J[.M. MenaeneeBa. XapakTepuCTHKa XUMHYECKOTO

3JIEMEHTA 110 ero noJsioxkeHuto B Ilepuonnueckoii cucreme J1.1. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHUSI pPaJuyca aToOMOB XHMHUYECKHX JJIEMEHTOB,
METAJIMYECKUX W HEMETAJJIMYECKMX CBOMCTB MO TpyINIaM U MepHoJaMm.
3nauenue [lepuoanueckoro 3akona u I[lepuonnyueckoid CUCTEMbl XUMHUECKUX
3JIEMEHTOB ISl pa3BUTUA Haykd U npaktuku. .M. MenneneeB — y4y€Hblli U

rpaXKJaHUH

3.5

Xumuueckass cBs3b. KoBajeHTHas (mojsipHass W HEMOJSpHAas)  CBSI3b.

BHGKTPOOTPHI_I&TGJ'IBHOCTI) XHMHYECKHX dJIeMeHTOB. loHHAs CBS3b

3.6

Crenenp okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl

OKHCJICHMS ¥ BOCCTAHOBICHHA. OKUCIIMTEIN U BOCCTAHOBUTECIIH

3.7

XUMUYECKUN JKCHEPUMEHT: HW3Y4YeHHE OO0pas3loB BEIIECTB METALUIOB U
HEMETAJUIOB, B3aMMOJCHCTBHE THUIPOKCHAA IIMHKA C PACTBOPAMHM KHCIOT M
LIEJI0YEH, MPOBEACHUE ONBITOB, WLIFOCTPUPYIOLIUX ITPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTENIBHBIX PEAKIUM (TOPEHNE, PEAKIIUU Pa3JI0KEHUS, COEAUHEHUS)

9 KITIACC

Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHUS

BemectBo 1 XMMHYECKas pCaKnusi. HOBTOpCHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuognueckas cucreMa XUMUYECKUX dnemeHToB J[. 1.
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMICTB
XUMHUUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPHOJIOB, KalMsl, KalblUid W MX
COEMHEHHII B COOTBETCTBHM C IMOJOXEHUEM 3iieMeHTOB B Ilepuogmueckoit

CUCTCMC U CTPOCHUECM HUX ATOMOB

1.2

CrpoeHune BemlecTBa: BHJbl XMMHMUYECKOH CBA3M. THUNBI KpHUCTaNIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOW PEIIETKU
U BUJa XUMHUYecKoil cBsi3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHMYECKHX
BELIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCSIIIUXCSL K pa3JMYHbIM KjaccaM HEOpPraHMYECKUX COEIUHEHUH,

ICHCTUYCCKAA CBA3b HCOPTaHUYCCKHUX BCIICCTB

1.3

Knaccugukaius XuMUYECKUX peakiyil o pa3iIuyHbIM MpU3HaKaM (110 YUCITy U
COCTaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY J(PQeKTy, Io

W3MEHCHHIO CTEIICHESH OKHCIICHHS XHUMHYCCKHX 9JICMCHTOB, II0 O6paTHMOCTH,




10 Y4aCTHUIO KaTanmaTopa) . 9K30- u OHIAOTCPMUICCKUC p€aKunu,

TEPMOXMMHUYECKHE YpaBHEHUS. [IOHATHE O CKOPOCTH XMMHUUECKON peaKLUU

1.4

[Tonsatue 00 OOpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. IlonsTue o
TOMOTE€HHBIX U T'€T€POreHHBbIX peakuusax. IIoHATHe 0 XMMUYECKOM paBHOBECHUHU.
@axkTopsl, BIMAIOIIME HA CKOPOCTb XMMHMYECKOM pPEaKUMH U IIOJIOKEHUE

XUMHYECKOI'O PaBHOBECHU A

1.5

OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN Oayranc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBlieHHE  ypaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUA C HMCIOJb30BAaHUEM METOJIA

QJICKTPOHHOT'O Oaranca

1.6

Teopust ANEKTPOTUTUUECKON TUCCOLUALUU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Katunonsl, annonsl. MexaHn3M AUCCOIMAIIMHN BEIIECTB C Pa3IMUYHBIMU BHIIAMH
xuMuueckoi cBsa3u. Ctenenp quccouuanuu. CUIbHbBIE U clla0dble SIEKTPOIUTHI.
Peakiun nonHoro obmeHa. YcClIOBUS MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HMOHHBIE ypaBHEHHUs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMII W COJIed B CBETE TMPEJACTABICHUH OO0 DSIEKTPOTUTHICCKON

JAucCconuralu. KauecTBenHrie p€aKuun Ha NOHBI. IlonsTue o TuapoJInu3C cojiei

1.7

XUMHUYeCKHi OKCIICPUMCHT: O3HAKOMIJIICHUC C MOICIAMH KPUCTAIUIMYCCKUX
pPeuIéTOK HEOPraHWYEeCKUX BEIIECTB — METAUIOB M HEMETaIoB (rpadura u
anMasa), CJIOKHBIX BELIECTB (XJIOpHAA HATPUs); HCCIEIOBAaHHUE 3aBUCHMOCTHU
CKOPOCTH XHUMHYECKOH pEakuuh OT BO3JICHCTBUS pa3M4HBIX (HaKTOPOB;
UCCIIEJOBaHHE  DJICKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JMCCOLMAINU  KHCJIOT, MIeJo4eld M cojedl (BO3SMOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJACHHE ONBITOB, WUIIOCTPUPYIOIIMX IPU3HAKU
NpOTEKaHHs peaKkInii HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BHIJICICHNE ra3a,
o0Opa3oBaHME BOJbl); ONBITOB, WJUIFOCTPUPYIOLIUX INPUMEPHI OKHCIUTEIbHO-
BOCCTaHOBHTEIIFHBIX PEaKUUil (TOpeHHE, PeaKInu Pa3I0oKEHHs, COSITUHEHUS);
pacro3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C MOMOIIbIO KAUeCTBEHHBIX PeaKIni

Ha MOHBI; pCIICHUC OKCIICPUMCHTAJIBbHLBIX 3aJ1a4

HemeTamnsl 1 UX cOeJUHEHUS

2.1

OOmiast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u (pu3nueckue CBONCTBA IPOCTHIX
BELIECTB — TaJlOTEHOB. XHMHUYECKUE CBOICTBA Ha IpUMEpe XJjopa
(B3auMoIeliCTBUE C METaJulaM{, HEMETAJUIaMM, LIejlouaMu). XJIOPOBOAOPOA.

Consanas KHCJI0T4, XUMHYCCKHEC CBOﬁCTBa, IIOJIY4YCHHUEC, IPUMCHCHHUC. HeﬁCTBHe




XJiopa 1 XJIOPOBOJOpOAa HAa OPraHM3M YCJIOBCKaA. Baxkueitmme XJIOpuabl U UX

HAaxXO0XJICHUE B MIPUPOJIC
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OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeNEeHU okucieHus. CTpoeHue u Gpu3nuecKkue cBoicTaa
NPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOIHBIE MOIU(BHUKAIIH
KHUCJIOpOAa U cepbl. XUMHUYECKHe cBoiicTBa cepbl. CepoBOAOpPOM, CTPOEHUE,
¢usnueckue W XUMHYECKHE CBOWCTBA. OKCHIBI Cepbl Kak MpPeICTaBUTEIN
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHCIOT M crenuduueckue). XUMUYECKHe
peakiyHy, JeKallue B OCHOBE IMPOMBIIUIEHHOIO CIIOCO0a MOIy4eHUs CEepHOH
kuciotel. Ilpumenenne. Conu cepHOM KHCIOTHI, KadeCTBEHHAsl peakius Ha
cynbdar-noH. Haxoxxaenue cepsl U €€ COCNMHEHHH B MPUPOAE. XUMHUECKOE
3arpsi3HEHUE OKPYJXKAlolled Cpelbl COeNMHEHHUSMHU Cepbl (KHCIOTHBIE JOXKIIH,

3arpsi3HEHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeIOTBPAILICHUS
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OO6mrast xapakTepucTHKa 3JIeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCICHUS. A30T, pacpOCTpaHEHUE B IPUPOJIE,
bu3nYecKrue U XUMHUYECKHe CBocTBa. KpyroBopoT a3zoTa B mpupoe. AMMHUAK,
ero ¢u3MYecKue W XMMHUYECKHE CBOICTBa, Mmojy4yeHHe W npumeHeHue. Comnu
aMMOHU4, UX QU3NYEeCcKre U XUMUYECKHEe CBOICTBa, MpuMeHeHue. KauecTBeHHas
peaxiusi Ha MOHBI aMMOHUS. A30THasi KUCIIOTa, €€ moiayueHue, Gu3ndecKue u
XUMHUYECKHe CBoMcTBa (0OIIMe Kak [MpeACcTaBUTeNsl Kiacca KHUCIOT U
cneuu¢uyeckue). Vcrnonb3oBaHHEe HUTPATOB U COJEH aMMOHHMS B KayecTBE
MUHEpaJIbHBIX YI0OpeHUH. XHMHYECKOE 3arps3HCHHE OKPYIKAIOIICH CpeIbl
COCANHECHUAMMN a30Ta (KI/ICJIOTHI:IG AOXH, 3arpsA3HCHUC BO3/1yXa, ITIOYBbI

1 BOJIOEMOB)
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®ocdop, amnorponHsie Mogudukauu docdopa, puzndeckrue U XUMUYECKHUE
ceorictBa. Oxcupg dochopa(V) u dochopnas kucnora, Qundeckue u
XMMUYECKHE CBOICTBa, monyueHue. Mcmonp3oBanue (ocdartoB B KauecTBe

MUHEPATBHBIX YA0OpEHHI

2.5

Obmias xapakrtepuctuka sneMeHToB I[VA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTJEepoJ, aJlJIOTPOIIHbIE
Moaudukanuu, pacrnpocTpaHeHHe B TpuUpoje, (pu3uveckrue W XUMUYECKUE
cBoiicTBa. Azncopbuusa. Kpyrosopor yriaepona B mpupoze. OKCHIBI yriiepoaa,
ux (u3nueckue W XMMUYECKHE CBOWCTBA, JEWCTBHE Ha >KUBBIE OpraHU3MBbI,

MOJIYYCHHNEC U MPHUMCHCHUC. DKOJIOTUYECKHE HpO6HeMBI, CBs3aHHBIC C OKCHJIOM




yraepona(IV); rumnoreza Tn00albHOTO TMOTEIUICHUS KJIMMAaTa; HapHUKOBBIN
a¢dekt. YrosbHas KACIOTa U €€ COJIU, UX (PU3NIECKUEe U XUMUIECKUE CBOWMCTBA,
NojlydyeHne W mnpuMeHeHue. KadyecTBeHHas peakiusi Ha KapOOHAT- HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH U

CEIIbCKOM XO3SHMCTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHMSX
yriepoaa (MeTaH, 3TaH, JTWIEH, alleTUJIeH, 3TaHOJ, TJMLEPUH, YKCycHas
kucnora). x coctaB u xumuueckoe crpoeHue. [loHsitue o Ouonoruyecku
B)KHBIX BEIIIECTBAX: KUPAX, OCNIKaX, YIIIEBOJAAX — M UX POJU B KU3HU YEIIOBEKA.
MarepnanbHOo€ €IMHCTBO OpPraHUYECKUX W HEOPraHUYEeCKUX

COEeIMHEHUN

2.7

Kpemnuuii, ero pusznyeckie 1 XMMUYECKHE CBOICTBA, MIOJy4eHUE U TIPUMEHEHUE.
Coenunenuss kpemHuss B mnpupoge. OOmme mpencTaBieHus 00 OKcuie
kpemausi(IV) u kpemuueBoit kuciore. CHIMKaThl, UX UCIOJb30BaHUE B OBITY,
MEIUIMHE, MPOMBIIUICHHOCTH. BakHelne cTpouTenbHbIE MaTepuabl:
KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. [Ipobnembl GezomacHOro

HCII0JIB30BaHHUA CTPOUTECIBHBIX MAaTCPUAJIOB B HOBCG,I[HCBHOI;'I KHN3HH

2.8

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIECHUE KAYECTBEHHBIX PEAKIUI Ha XJIOPHI-
WOHBl W HaONIO/IeHWE TMPU3HAKOB MX IMPOTEKAHHUS; OIBITHI, OTpaXkarollue
¢u3nueckre 1 XMMUYECKHE CBOWCTBA raJIoOrT€HOB M UX COCTUHEHUH (BO3MOYKHO
UCIIOJIb30BaHNE BUJIEOMATEPHANIOB); O3HAKOMJIEHHE C O0pa3liaMH XJIOPHUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpaslamu cepbl U €€ COeIUHEHHSIMHU
(BO3MOXHO HCITOJIb30BAaHHWE BHIECOMATEPHANIOB); HAOMIOJCHHE IIpolecca
o0yIJIMBaHUs caxapa IMoJl JeHCTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHCIOTHI;
U3y4YeHHE XMMHMYECKHUX CBONCTB pa30aBIE€HHOW CEpHOM KHUCIIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuuud Ha CyiabpaT-uoH UM HaOJMIOJeHHe Tpu3HaKa eé
MIPOTEKaHHUs; O3HAKOMJIEHUE ¢ (PU3NYECKUMHU CBOMCTBaAMU a30Ta, (hocdopa U ux
COCAMHEHUH (BO3MOXKHO HCIOJb30BaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (HOCHOPHBIX YI0OpEHUH; OIydeHHE, COOMpaHHe, PaCliO3HABAHUE U
U3yuyeHHe CBOICTB aMMHaKa;, IMPOBEJCHHE KAaYECTBEHHBIX PEAKIMHA Ha HOH
aMMOHHUA U  ¢ocaT-uOH U U3yYEHHE NPU3HAKOB MX IPOTEKaHUS,
B3aMMO/ICHICTBHE KOHIIECHTPUPOBAHHOW a30THOM KUCIOTHI C MEIbIO (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEPUAIIOB); HU3YUYEHHE MOJENeH KpUCTAITTMYECKUX
pemwéTok anmasza, rpaduta, QynuepeHa; O3HAKOMIIEHHE C  IPOLIECCOM

ancopOLMu pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOUCTBOM




MMpOTHBOra3a, IOJYUYCHHUC, CO6I/IpaHI/Ie, paciio3HaBaHHUC W H3YYCHHUC CBOMCTB
YIJIICKUCIIOTO Ta3a; IMPOBCACHHUEC KAaYCCTBCHHBIX peaKquI Ha Kap6OHaT- u
CUJIMKAT-UOHbI W HU3YUYCHHC IIPHU3HAKOB HUX IIPOTCKAHUA;, O3HAKOMIICHUC C
HpOI[YKHHCﬁ CHIIMKATHOM MPOMBIINIJICHHOCTH,; PCHICHUC SKCICPHUMCHTAIbHBIX

3aJa4 110 TCMC «Baxkneinne HeMeTamIbl U HX COCAMHCHUA

Merannsl 1 ux COCIMHCHUA

3.1

OO6mrast XapaKTEPUCTHKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxxkenuss B llepmoamueckor cucremMe XuMHUecKHX dieMeHtoB J[.H.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHE MeTaAITOB. MeTainyeckast CBsI3b U
MEeTaJUIMuecKasi KpPUCTANIMYECKass pemeTka. DIEKTPOXUMUYECKUM s

HaIPSHKEHUN METAJIJIIOB
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duznyueckre U XUMMUYECKHE CBOMCTBA MeTauioB. OOmue crnocoObl MoTydeHus
MeTaioB. Ilousitue o KOppO3uu MCTAJJIOB, OCHOBHBIC CHOCO6LI 3alllUThl UX OT
koppo3uu. CruiaBsl (CTajdb, 9YyTYH, JIOPATIOMUHUN, OpOH3a) M MX IPUMEHEHNE B

OBITY ¥ IPOMBIIIJICHHOCTH

3.3

[Ilenounsle MeTayuibl: monoxeHue B llepnoanueckoil cucrtemMe XUMHUECKHX
anemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXOXJEHUE B MPUPOJIE.
dusnyecKkre 1 XUMUYECKHE CBOMCTBA (Ha puMepe HaTpud U Kanus). OKCUIbI U
TMJIPOKCUABI HAaTpusi M Kanus. [IpuMeHeHHe IEeNOYHBIX METallIoB M HX

COEIMHEHUN

3.4

[IlenmouyHo3eMeNnbHBICE  METaJJdbl MarHuid W KajdblUi: TOJIOXKEHHWE B
[Iepuoanueckont cucreme xuMuueckux 3iueMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxOXKJIE€HHE B mpupone. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
MarHusi M Kanbliusg. BakHelinne coequHEHHs Kanblusg (OKCUMA, THAPOKCHUI,

comn). JKEcTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEHHUS

3.5

Amomunuii: onoxenue B [lepuoanueckoil cucTeMe XUMHUYECKUX SJIEMEHTOB
J.N. MenaeneeBa; CTpoeHHE aToMa; HaXOXJAeHUWE B mpupoje. dusnyeckue u
XUMHUYECKHE CBOMCTBA allfoMUHUS. AM(DOTEpHBIE CBOMCTBA OKCHJIA U TUIAPOKCHIA

AJIFOMUHUA

3.6

Keneso: monoxenue B Ileprognyeckoit cuctemMe XuMuueckux anemeHTon J[.M.
MenneneeBa; CTpoeHHWE aTOMa; HaxoXXJIeHue B mpupoae. Duznueckue u
XUMHUYECKHE CBOMCTBA >kene3za. OKcuabl, TUaApokcunabl U conu xenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHHUE

3.7

XUMHUYECKUH HKCIEPUMEHT: 03HAaKOMIIEHHE C 00pa3liaMi METAJUIOB U CIUIABOB,

Hux (1)I/I3I/I‘IGCKI/IMI/I CBOﬁCTBaMH; HU3YyUYCHUC PE3YJIbTATOB KOPPO3HWHU MCTAJIOB




(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHoCTeH
B3aMMOJICHCTBHS OKCH/IA KaJIbIIKS M HATPHSI C BOAOH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); HCCIIEI0OBAHUE CBOMCTB KECTKOM BOJBI; Mpoliecca FrOpeHus
JKeJle3a B KUCIIOpoe (BO3MOYXKHO UCTOIb30BaHUE BUEOMATEPHAIIOB); IPU3HAKOB
IPOTEKaHNUs KAYEeCTBEHHBIX PEAaKLMH Ha MOHBI (MarHus, KajblHs, aJIOMUHUS,
uuHkKa, xenesa(ll) u xxenesa(Ill), menu(1l); HaOmrOAEHME U ONIMCAHKE MTPOLIECCOB
OKpalllUBaHUS IUIAMEHM HOHAMHU HATpHsl, Kauusd M Kajublus (BO3MOYKHO
UCTIOJIb30BAaHUE BHJICOMATEPUANIOB); HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
TMIPOKCU/Ia QJIOMUHUS U TMIPOKCUJA IIMHKA; PEIIEHHE SKCIEPUMEHTAIbHbBIX
3a/1a4 1o Teme «BaxxHenmue MeTauibl U

HUX COCOANMHCHUSA»

XuMUS U OKpY’Karolas cpeia

4.1

HoBbie maTepuanbl u TexHosnoruu. BeliecTBa U maTepuainbl B MOBCEIHEBHOM
JKU3HHU YesioBeKa. XMMHUS U 310poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peaknuid B ObITy. IlepBas momMomp Npu XUMHUYECKHUX OXKOTax M

OTpaBJICHUSX

4.2

OCHOBBI HKOJIOTHYECKOM IPAMOTHOCTH. XMUMHUUYECKOE 3arpsi3HEHUE OKPY KaroIen
cpensbl TTJIK. Posip XxuMuu B perieHUH 3KOJIOTHYECKUX mpodseM. [IpupoaHbie
WUCTOYHUKU YTJIEBOAOPOJOB (yroiib, MPUPOAHBIA ra3, HE(PTH),

MPOAYKTHI UX NIEpepaboTKU, UX POJb B OBITY U MIPOMBIIUIEHHOCTH
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XHUMHUYECKUM OKCIICPUMCHT:. U3YUYCHUC 06pa3u013 MaTCpHraIoB (CTGKJ’IO, CIIIIaBbI

METaJIJIOB, OJIMMEPHbBIE MaTEePUaIbl)




IMPOBEPAEMBIE HA OI'2 110 XUMHUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBFPA30OBATEJILHOI
MMPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepPsSIeMOro
TpeOoBaHUs

IIpoBepsiemble TPpeOOBaHMSI K PeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOII 00pa3oBaTe/iLHOI
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TMI03HABa€MOCTHU SIBIEHUI MPUPOAbI, MOHUMAHHE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMHYECKOH HayKH Kak OO0JIACTH COBPEMEHHOTO
€CTeCTBO3HAHMS, KOMIIOHEHTa OOILIed KyJIbTyphl M MPaKTHYECKOU
NeSITeIbHOCTH YEJOBEKAa B YCIOBHSIX COBPEMEHHOTO OOIIECTBA;

IMOHMMAaHHE MECTAa XUMUHU CPEOU NPYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX METOJaxX IIO3HAHHUA, B TOM YHUCJIC DKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAAX HUCCICIOBAHUSA BCUICCTB W HN3YUCHUA
XHUMHUYCCKHUX peaxunﬁ; YMEHUE HCIIOJB30BaThb MOJACIN JJIA

OOBSICHEHUS CTPOCHUS aTOMOB ¥ MOJIEKYT

1.3

0 cepax npodeccrnoHamTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKECHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJUT OOYYaIOIIUMCS pacCMaTpUBAThH
XUMHIO Kak cepy cBoelt Oyaymiei mpodhecCHOHATbHOM NesTeIbHOCTH
U clenaThb OCO3HAHHBIA BHIOOP XMMHUHM Kak MPO(UIBLHOrO mpenMeTa

IIpH MIEPEX0/I€ HA YPOBEHb CPEAHETO 00IIero o0pa3oBaHus

Bunanenue cucremMold XMMHMYECKUMX 3HAHUW M YMEHHE IPUMEHSATH

CUCTEMY XUMHNYCCKUX 3H3HI/II>1, KOTOpas BKIHOYacCT:

2.1

BaXKHEHIINEe XUMHUYECKHE TOHATHS: XHUMHYECKHI JJIEMEHT, AaTOM,
MOJIEKYJIa, BEILECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPO/IHAs CMECh, OTHOCHTENIbHbIE aTOMHAas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpDHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb (CpelnHss), XUMHUYecKas
peakuus, peakUuu COEOUHEHMs, DPEAKLUM pPa3lIOoXKEHHUs, PEaKUuu
3aMelleHus, peakuy oOMeHa, TeIIOBOM 3(PQEeKT peakuuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKLIMU, PAacTBOP, MaccoBas J0JI1 XUMHUYECKOTO
3JIEMEHTa B COEIMHEHUH, MAacCOBast JOJIsl U MPOLEHTHAsI KOHIICHTpaLKs

BCIICCTBA B paCTBOPC, AApO aTOMA, BHCKTpOHHHﬁ clioit aToMa, aTOMHasa




opbutanb, paadyc aroma, BaJEHTHOCTb, CTENEHb OKHUCJICHU,
XUMHUYECKasl CBSA3b, dJIEKTPOOTPULATENIEHOCTD, ITOJISIPHAS. U HENOJIIpHAast
KOBaJCHTHas CBSI3b, MOHHAas CBA3b, METAJUIMYECKas  CBA3b,
KpUCTAJZIMUECKass pemérka (aTOMHas, HWOHHAas, MeTalJIn4ecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHHOH, 3JEKTPOJUT M HEIIEKTPOJIUT,
AIIEKTPOJNIUTUYECKAsT JUCCOLMAIMS, pPEaKIWd HMOHHOrO OOMeHa,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLMM,  OKUCIMUTEIb U
BOCCTAHOBUTENb, OKUCICHHE W  BOCCTAHOBJICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE pEaKIHH,
CKOpPOCTb XMMHMYECKOM peakuuu, kKaramusarop, IIJK, xoppo3us

MCTAJ1III0B, CIIJIaBbI
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OCHOBOIIOJIATAIOLINE 3aKOHbI XMMHU: 3aKOH COXPAHEHHUS Macchl,
nepuoguueckuii  3akoH J[.MI. MeHnneneeBa, 3aKOH ITOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO
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TEOpPHUH XUMHUU: ATOMHO-MOJIEKYJISIpHAsI Teopus, Teopust

BHGKTPOHHTHHCCKOﬁ Jucconuvanuu

Bnaagenue ocHOBaMM XUMHUYECKOW TPAMOTHOCTH, BKJIFOUAOLIEH:

3.1

YMEHHE MPaBUIIbHO UCIOIb30BaTh NU3yUEHHBIE BEILIECTBA U MAaTEPHAJIbI
(B TOM YHCIIe MUHEPAJIbHBIE yI0OPEHUS, METAJUIBI U CILIaBbI, IPOTYKTHI
nepepaboTKU  HPUPOJIHBIX HMCTOYHMKOB  YIJIEBOAOPOAOB  (yrui,
OPUPOIHOTO Tas3a, HepTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TIOHUMAaHKE 3HAYCHUS KUPOB, OCITKOB, YTIIEBOJIOB IS
OpraHu3Ma 4YejIOBEKa; YMEHHE MPOTHO3UPOBATH BIIMSHUE BELIECTB U
XMMHUYECKHMX IPOLECCOB HAa OPraHU3M 4YeJIOBEKa U OKPYKAIOLLYIO

NpUPOIHYIO CPEAY
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YMCHUC HUHTCTPUPOBATE XUMHYCCKUC 3HAHHA CO 3HAHUAMHU JAPYTUX

y4eOHBIX MPEIMETOB

3.3

HAJIMYHE OMBITA Pa0OTHI C Pa3TMYHBIMU HCTOYHHKAMH HH(OpMaIiu
NOo XMMHU (HaydHas M Hay4dHO-IIOMYJIIpHAs JMTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHUBHO OIEHWBATh WH(OPMAIUIO O BEIIECTBAX, WX
OpeBpalleHUsIX M TPAKTUYeCKOM  NPUMEHEHHMH U YMEHHe

HCIIOIB30BaTh €€ s peUICHUA y‘le6H0-H03HaBaTeJ’IBHLIX 3aJa4

Brnagenue ocHOBaMM IOHSATHHHOTO arrapara U CHMBOJHWYCCKOI'O

SA3bIKa XUMUHU JJIA COCTaBJICHUA CbOpMy.]'I HCOPTraHNYCCKUX BECUICCTB,




ypaBHCHI/Iﬁ XUMHUYCCKHX peaKHHﬁ; OCHOBaMM XHUMHUYECKOM

HoMmeHKs1atypsl (IUPAC u TpuBnanbHoi)

YMeHue oOBSACHATH CBsI3b MOJOXEHHS 37eMeHTa B Ilepuonndeckoit

CUCTCMC C YHUCJIOBBIMHM XAPAKTCPUCTUKAMHU CTPOCHHA aATOMOB

5 XUMUYECKUX DJJEMEHTOB (COCTaB MW 3apsija sjpa, oOllee YHucio
JJMIEKTPOHOB), pACHpPEEICHUEM 3JEKTPOHOB [0 HSHEPreTUUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOIOB, KAJIUS U KaJIbIUS
[IpencraBnenue o nepuOaANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIEeMEHTOB (paZnyCc aToOMa, 3JEKTPOOTPUIATENLHOCTH), MPOCTHIX M
6 CJIO’KHBIX BEILIECTB OT IIOJIOKEHHUS 3JIEMEHTOB B I[lepuoamueckoit
cucteMe (B MajblX MepHOAax M  TJABHBIX
MOATPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMeHue KiacCupuIMpoBaTh:
7.1 XUMUYECKHUE IIIEMEHTHI
7.2 HEOpPraHUYECKUE BEILECTBA
7.3 XUMHUYECKHE PEAKLIUU
8 YMeHue onpeaensrb:
o1 BaJICHTHOCTh M CTENEHb OKUCICHHSI XUMUYECKUX 3JIEMEHTOB, 3apsij
' HOHA
%) BUJl XUMUYECKOW CBSI3M M THUIN KPUCTAUIMYECKOM CTPYKTYpPHI B
' COEIIMHEHUSX
8.3 XapaxkTep cpebl B BOJHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHUM)
8.4 OKHCJIUTENIh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBaTh PU3NUECKUE U XUMUYECKUE CBOICTBA:
OPOCTHIX BEHIECTB (KHUCIOPOA, O30H, BOJIOpPOA, TIpadur, anmas,
9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPHM, KaJIUid, MarHui,
KaJIBIIMHA, aJTIOMUHHM, KEJIE30)
CJIOHBIX BELIECTB, B TOM YHUCJIE€ MX BOJHBIX pAaCTBOPOB (BO/a, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOOPO, OKCUABI U TUAPOKCHUIABI MeTauioB [-ITA
97 rpynn, amomunus, meau (II), munaka, xemesa (II u III), oxcumbr
' yraepona (I u 1V), kxpemuus (IV), azota u docdopa (Il u V), cepsr
(IV u VI), cepHucras, cepHas, a30THCTas, a30THasi,
docdopHasi, yroyibHass, KpEMHHEBAsI KUCIIOTA U X COJIH)
9.3 MPOTHO3UPOBAaTh M XapaKTEpU30BaThb  CBOMCTBA  BEHIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHH:A, IIPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHne coCTaBIIsITh MOJICKYJISIPDHBIC U HOHHBIC YPAaBHCHUS peaKuHﬁ, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOTro 0OMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
103 WUTIOCTPUPYIOIIUX ~ XMMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIIACCOB
' (TpyIm) HeOpraHMYECKHUX BEILECTB
10.4 MOATBEPKJAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXIY HUMHU
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUETHI):
. OTHOCHUTENIbHYI0 MOJIKYJIIPHYIO ¥ MOJSIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA B COCMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 MacCy, 00hEeM ra3oB
14 M0 YpPaBHEHHUSM XUMHUYECKHX PEAKIH W HaXOIUTh KOJUYECTBO
' BelecTBa, 00BEM U MAaCCy PeareHTOB WJIH MPOTyKTOB PEAKIIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIJaMU Hay4HOTO MM03HaHUs (HAOI0IeHue, U3MEpPEHHE,
91 HKCIIEPUMEHT, MOJICTTUPOBAHKE ) IPY U3YUEHUHU BEIIECTB U XUMUUYECKHUX
' ABIICHUN; yMeHHe CcQOpMYyITUpOBaTh MpodieMy u
MPEIIOKHUTH IMTyTH €€ perICHHs
122 0e30macHOi pPabOTHl C XWUMHYECKHMMH BEIIECTBAMHU, XHUMHUYECKOU
' MOCY1I0¥ 1 1a00paTOPHBIM 000PYIOBaHUEM
npaBuiiaMu 0€30MacHOro oOpalleHus ¢ BeIeCTBaMH, UCII0JIb3YEMbIMU
B TIOBCETHEBHOW XKM3HU, IPABIIIAMU MOBEICHHSI B IEIISAX COCPEKESHUS
13 3M0POBbSI U OKPYKAIOIIEH NPUPOJHON Cpelbl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3JEUCTBUS Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
BEUIECTB, CIOCOO0OB yMEHbBILEHUSI U MPEAOTBPAILIEHUSI UX BPEIHOTO
BO3JICUCTBUSA
3 Hannune npakTH4ecKuX HABBIKOB TUTAHUPOBAHMSI M OCYIIIECTBICHUS

CICAYIOIHNX XUMUYICCKHUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUC U OIMMCAHUC (I)I/ISI/I‘ICCKI/IX CBOMCTB BCHIICCTB, O3HAKOMJICHHC

C (1)I/ISI/I‘ICCKI/IMI/I n XUMHNYCCKUMU SIBJICHUAMU, OIIBITHI,




HIUTIIOCTPUPYIOINHEC ITPU3HAKU ITPOTCKAHUSA XUMHUYICCKHUX peaKI_[I/Iﬁ

13.2

U3yUYeHHE CIIOCO00B pa3/IelIieHHs cMecei
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MOJy4yeHHe KHCIOpoJa M HW3yYEeHHE €ro CBOWCTB; MOJyYeHHE
BOJZIOPO/Ia M M3YUYEHUE €r0 CBOMCTB; MOJIyYEHHE YTJIEKHCIIOro rasa u

U3y4EHUE ero CBOMCTB; MOJyuYeHUE aMMHaKa U U3y4YE€HHE €ro CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB € ONPENEIEHHOM MacCOBOW  J0OJeH

paCTBOpéHHOFO BCIICCTBA

13.5

pUMEHEHHE WH/IUKATOPOB (maxmyca, METHJIOpaHKa u
dbenondranenHa) s ONpeneNeHUus XapakTepa Cpeibl B pacTBopax

KHCJIOT U IIeJIoYuei

13.6

HCCICIOBAaHNE HM OIHNCAaHHE CBOMWCTB HCOPTaHNUYCCKUX BCUICCTB
Pa3JINYHbIX KJIIACCOB; U3YUYCHUC B3aHMOJEHCTBUS KUCIIOT C MCTaJlJlaMH,
OKCHuJaMn MCTAJlJIOB, pPacTBOPpUMBIMHU n HEPaCTBOPHUMbIMU
OCHOBAaHUAMH, COJISIMH; IIOJIYYCHHEC HCPACTBOPUMBIX OCHOBaHI/Iﬁ;
BBITCCHCHUEC OJHOro McETajyla ApyruM H3  pacTBOpa  COJIH;
HCCIICIOBAHUC aM(I)OTepHLIX CBOMCTB TUAPOKCUAOB aJIFOMUHUA U

UHKA

13.7

PEIICHUE SKCICPUMCHTAJIBHBIX 3a4a4 M0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHN4CCKUX CO@HHHGHHﬁ)); ((SJ'IGKTPOJII/ITI/I‘{CCKEIH
JUCCOLIMAIIUSA) «Baxneimue HeMETaIBI U HX COCAMHCHUA),

«Baxxneinie MeTaibl U UX COCTUHEHUS)

13.8

XUMHYECKHE  OKCIICPUMEHTBI,  HWUTIOCTPUPYIOLIME  MPU3HAKH
NPOTEKaHHs PEaKIUii MOHHOTO OOMEHA; KauyeCTBEHHBIC PEaKIMU Ha
IPHCYTCTBYIOLIME B BOJHBIX PACTBOPaX HOHBI: XJIOPUA-, OpOMHI-,
o -, cynbdar-, pocar-, kapOooHAT-, CHIINKAT-aHUOHBI, THIPOKCH/I-
WOHBI, KATHOHBI AMMOHHSI, MarHusl, KaJIbIIUs, aTIOMHUHHS,

xkenesa (2+) u xenesa (3+), menu (2+), uMHKA

14

YmMmenue:

14.1

NpPEJCTaBIATh pPEe3yNbTaThl JKCIepuMeHTa B (opMe BBIBOJIOB,
JOKA3aTeNbCTB, TPAQUKOB M TAOJIUI[ M BBISIBISITH AIMIUPUUYECKUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMUBATDL CBA3U MCIKAY PCAJIbHO Ha6J'IIO,I[aeMBIMI/I XNUMHNYCCKUMH
ABJICHUSAMU U TTpoLI€CCaMU, MPOUCXOAAINMU B MAaKPO- U MUKPOMUPC,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUS

1

HepBOHaLIaJ'H)HI)IC XUMHWYCCKUC ITOHATHUA

1.1

UucTteie BemecTBa U cMecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMBI W MOJICKYJIBI. Xumuueckre dieMeHThl. CHMBOJBI  XMMHYECKHX

OJICMCHTOB. HpOCTBIC 1 CJIOKHBIC BCIICCTBA.

1.3

Xumnueckas popmynna. BaaeHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHUCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCHICCTB. OtHocHuTeIbHAST aTOMHAS Macca.
OtHocurenbHas MOJICKYJISIpHad Macca. MaccoBas [0 XUMHAYECKOI0 3JIEMEHTa

B COCTUHECHUU

1.5

KomuuectBo BemectBa. Monbs. MonsipHas Macca. MossapHbiii 00bEM Ta30B.

Bzaumocss3s KOJIMYC€CTBA, MACChbl U YUCJIa CTPYKTYPHBIX CAWMHHIL BCIUICCTBA

1.6

duznyeckue M XUMHUYECKUE SBICHUS. XHUMHYECKas peakuus u eé IMPU3HAKH.

3aKoH COXpaHCHHA MACChI BCHICCTB. XUMHYECKHE YpPaBHCHUA

Hepﬂonnqecxnﬁ 3aKOH H HepI/IOIII/I‘IeCKaH CHCTEMa XHMHUYCCKHUX JJIECMCHTOB

J.W1. MenneneeBa. CTpoeHHEe aTOMOB

2.1

[Tepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XuMudeckux snemeHTos J1.1.
Menaeneesa. [lepuoasl u rpynmnbl. @U3HYECKHI CMBICIT MOPSAIKOBOIO HOMEPA,

HOMCPOB II€puoaa U rpyuIibl 3JICMCHTA
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Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oronsl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX  000JO4YeK aroMoB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

ITepuoauueckoii cucrtemsl /.M. Menneneera
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3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NMEepUoJIOB, Kalusl, Kaiuplldi (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METaJUTMYECKUX U HEMETALTHYECKUX CBOMCTB) U UX COCTMHEHHUI B COOTBETCTBHH
C TMoJoXeHueM »3yemMeHToB B Ilepuonnueckod cucreMe u

CTPOCHUEM UX aTOMOB

CrtpoeHue BeliecTBa

3.1

Xumuueckass CcBsa3b. KoBaneHTHast (MOJsipHas W HEMOJISIpHAsl)  CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX  JJIEMEHTOB.  MoHHas  CBs3b.

Merannuueckas cBA3b




3.2

Tunsl KpucTAUIMYECKUX  PpeIIETOK (aTOMHas, MOHHAs, MeTaJUIM4ecKast),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKH U BHJIA

XUMHUYECKON CBA3U

Baxneiue npeaACTaBUTCIM HCOPraHUYCCKUX BCIICCTB. Hemetamnel u nx

COCAMHCHUA. MeTtanisl 1 UX COCIUHCHUA

4.1

Knaccudukanmss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHHWH: OKCHIOB
(comeobpasyronire: OCHOBHBIC, KHCIOTHBIE, aM(POTEPHBIC) M HECOJICOOPA3YIOIITHE;
OCHOBaHUI (ménoun u HEpPacTBOPHUMBIE OCHOBaHUS); KHCJIOT
(kucnopoaconepkamue ¢ OECKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

@u3nUecKue M XHMHYECKHME CBOMCTBA MPOCTHIX  BELIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOa, cephl, a30Ta, hocdopa, yriaepoaa, KpeMHHS
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Ou3nyeckue U XMMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HATpusl, Kajausi, MarHUsl U KaJIbIIHsI, aJIOMHHHUS, JKeJle3a. DICKTPOXUMUYECKUN

PAL HAIPSKEHUM METAIUIOB
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dusnyuecknue M XUMHUYECKHUE CBOMCTBA BOOOPOJHBIX COCI[I/IHCHI/If/'I HEMCTAJJIOB:

XJIOpOBOAOPOaa, CEPOBOAOPOAA, aMMHUAKA

4.5

®dusznueckue U XUMHUYECKHE CBOWCTBA OKCHIIOB HeMmerauio: cepbl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(Il, IV), kpemuus(IV). Ilomyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumuyeckue cBoiicTBa okcunoB: MetamnoB [A—IIIA rpynm, nuunka, meau(ll) u

xenesa(Il, ). [Tonmyuenue okcHI0B METAIIIIOB

4.7

XVUMUYECKUE CBOMCTBAa OCHOBAHWU M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMEpe
THIPOKCUIOB  aJIOMHHMSA, JKele3a, IuHKa). [lomydeHue ocHOBaHMU U

aM(bOTEepPHBIX THIPOKCHUIOB

4.8

OO0mue XMMHUYECKUE CBOMCTBA KHCIOT: XJIOPOBOAOPOJHOW, CEPOBOJOPOAHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KpPeMHHEBOH, yrompHOW. OcoObie
XMMHUYECKHE CBOWMCTBA KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM KHCJOT.

[Tonyuenne xucnor
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OO61mue xumuyeckue cBoicTBa cpeHux coiueil. [lonyuenue coneit

4.10

[lonyuenue, coOupaHue, pacro3HaBaHME BOJOPOJA, KHUCIOPOJA, aMMHAKa,

YTJICKHCIIOTO ra3a B 1a00paTopuu

4.11

[Tonyuenne aMMmuaka, CEpHOM M a30THOM KHCIIOT B MPOMBINIIEHHOCTH. OO0IHe

CITIOCOOBI MNOJYy4YCHUS METAJIJIOB




4.12

I'enernueckas cBA3b MCKAY KilaCCaMH HCOPIraHUYCCKUX COC,Z[I/IHGHI/Iﬁ

XUMHUYECKUE peaKuu

5.1

Knaccudukanys XuMHuecKuX peakiuii Mo pa3IudyHbIM MPU3HAKAM: 110 YUCTY U
COCTaBy YYacTBYIOUIMX B pEaKIUH BELIECTB, IO TEIIOBOMY 3 deKTy, O

HM3MEHEHMIO CTCIICHEH OKHUCIICHUS XUMHUYECKHUX YJIEMECHTOB
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TenoBoit 3P pexT XuMUUECKON peakliiy, TEPMOXUMHUYECKHUE YpaBHEHHs. DK30-

H OHOAOTCPMHUUCCKUC PCAKIIUU. TepMOXI/IMI/I‘leCKI/Ie YPaBHCHUA
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OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakiuuu. OKHUCIUTENN U BOCCTAaHOBUTEIU.
[Iponecchl  OkucCeHHMST M BOCCTAHOBIECHMSA.  OJIEKTPOHHBIM  OanaHc

OKHUCJIUTEILHOBOCCTAHOBUTEIBHOM pCaknnu
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Teopus snekTponuTHUecKoi aucconuanun. KaTnoHbl, aHHOHBI. DIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CunbHBIC U clTa0bIe QJICKTPOJIMTEI. CrencHb Jucconuanun
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Peakuuu monHOrO obMeHa. YciaoBHS MMPOTCKAHUA peaKquI HOHHOTI'O 06M6Ha,

IIOJIHBIE Y COKPAILEHHBIE HOHHBIC YPaBHEHHUs peaKkLnui

XHUMHA U OKpyKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HM ueloBeKa. be3omacHoe
UCIOJIb30BAHNE BEIIECTB U XMMUYECKHX peaklui B jgabopaTopuu U OBITY.

HepBaﬁ TIOMOIIB IMPU XUMHUYICCKUX OXKOTraX U OTPABJICHUAX

6.2

XUMHUECKOE  3arpsi3HEHHE OKpyXKaromied cpenbl  (KUCIOTHBIE — JTOKIIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeAoTBpallleHUs
[Ipenenbnas gomyctumas konieHtpauus BeuiectB (I1K). Ponp xumum B
pEelIeHUH DSKOJOTHYECKMX TMpobieM. YcuieHue mnapHUKOBOro sddexra,

pa3pyLIeHHe 030HOBOTO CIIOS

6.3

[Ipumenenue cepwl, azora, dochopa, yriiepoaa, KpeMHHsI 1 UX COCIMHCHHH B
ObITY, MEAMLMHE, NPOMBIIUIEHHOCTH U CelIbCKOM Xo3siicTtBe. IIpumenenue
METaJJIOB M CIJIaBOB (CTajb, YYyTyH, IIOpPaJIOMUHUNA, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coenHeHHH. [IoHsATHE 0 KOPPO3UU METAJIOB, OCHOBHbIE

CIIOCOOBI 3alIUThI UX OT KOPPO3UHU

6.4

[TpuponHble HMCTOYHUKH YIJIEBOAOPOJOB (yroib, MNPUPOAHBIA Ta3, HedTh),

MPOIYKTHI X TIepepaboTKu (O€H3MH), UX POJIb B OBITY U IPOMBIILICHHOCTH

6.5

[TepBoHauanbpHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, dTaHOJI, INIULEPUH, YKCYCHAs KHCIIOTA).
[TonsTHE O OMOIOTUYECKH BaXKHBIX BEIIECTBAX: )KHUpaX, OeIKax, yriieBoaax — U UX

POJIH B )KM3HU YCIIOBCKA




PacuéTtrr:

7.1 o GpopMysiaMm XUMHYECKHX COCTMHEHUI
7.2 Macchl (MacCcOBOI) TOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPABHEHUSM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEGHBIE MATEPUAJIBI VI YYEHUKA

» Xumusi: 8- kiacc: 6a30Bbli YPOBEHb: YUEOHUK; 5-€ U3JaHUE,
nepepadboranHoe ["'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A.
AxionepHoe o6miectBo «M3narensctBo «IIpocBemenue

» Xumusi: 9-1 kiacc: 6a30BbIN ypOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepadotanHoe ["abpuensa O.C., Octpoymos W.I'., Cnaakxos C.A.

AxknmonepHoe oomectBo «M3aarenberBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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